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are antithrombotic agents, having utility in a variety of therapeutic areas including the prevention andfor treatment of 
deep vein thrombosis (DVT) after surgery, major medical illness, paralysis, malignancy, prolonged immobilisation trau- 
ma, application of lower limb plaster casts, or fractures of the lower limbs or pelvis; recurrent DVT DVT during pregnancy 
when there Is a previous history thereof; reocclusion following thrombolytic therapy; chronic arterial obstruction; pe- 
ripheral vascular 

disease; acute myocardial infarction; unstable angina; atrial fibrillation; thrombotic stroke; transient ischaemic attacks; 
disseminated intravascular coagulation; coagulation in extra-corporeal circuits; occlusion of arterio-venous shunts and 
blood vessel grafts (including coronary artery by-pass grafts); and restenosis and occlusion following angioplasty. 
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Description 

[0001] This invention relates to a series of indole, indazole and benzimidazole derivatives, which are antithrombotic 
agents, having utility in a variety of therapeutic areas including the prevention and/or treatment of deep vein thrombosis 

5 (DVT) after surgery, major medical illness, paralysis, malignancy, prolonged immobilisation trauma, application of lower 
limb plaster casts, or fractures of the lower limbs or pelvis; recurrent DVT; DVT during pregnancy when there is a 
previous history thereof; reocclusion following thrombolytic therapy; chronic arterial obstruction; peripheral vascular 
disease; acute myocardial infarction; unstable angina; atrial fibrillation; thrombotic stroke; transient ischaemic attacks; 
disseminated intravascular coagulation: coagulation in extra-corporeal circuits; occlusion of arterio-venous shunts and 

io blood vessel grafts (including coronary artery by-pass grafts); and restenosis and occlusion following angioplasty. They 
also have utility as an adjunct to thrombolytic therapy. 

[0002] The compounds of the invention are potent and selective inhibitors of thrombin, which is the final serine pro- 
tease enzyme in the coagulation cascade. The prime function of thrombin is the cleavage of fibrinogen to produce 
fibrin which forms linear insoluble polymers which, in turn, are cross-linked by factor Xllia, itself activated by thrombin. 
is in addition, thrombin regulates its own production by activation of factors V and VIII earlier in the cascade. It also has 
important actions at the cellular level, where it acts on specific receptors to cause platelet aggregation, endothelial cell 
activation and fibroblast proliferation. Thus thrombin has a central regulatory role in haemostasis and thrombus for- 
mation. 

[0003] Clearly then, potent, selective and orally bioavailable thrombin inhibitors represent an attractive target for the 
20 convenient therapeutic control of thrombosis. In addition, thrombin potently causes neurite retraction and therefore a 
thrombin inhibitor is of potential therapeutic utility in the treatment of acute and chronic neurodegenerative disorders. 
Furthermore, the compounds disclosed herein are of potential value in the treatment of inflammatory disorders and 
scarring, and in wound healing. 

[0004] Because of their potential as substrate mimics, arginine derivatives have been explored as thrombin inhibitors 
& and this work led to the discovery of argatroban (see Cardiovascular Drug Rev., 1 991 , 9, 247). In turn, other research 
groups have sought to express the basic arginine function in alternative structures; for example, WO-A-95/1 3274 dis- 
closes amidinophenylalanine and amidinopyridylalanine derivatives as antithrombotic agents. Further variations on 
the theme of arginine mimicry amongst thrombin inhibitors are represented by, inter alia , the guanidinyl- and amidinyl- 
substituted heterocyclic compounds disclosed in EP-A-0623595. In general, however, compounds containing the basic 
30 arginine. amidine or guanidine function have poor oral bioavailability and are poorly selective since they inhibit trypsin 
as well as thrombin. 

[0005] Thrombin inhtoitors containing a 3-amino-2-pyridone acetamide template have been disclosed by Corvas Int 
Inc in PCT patent reference WO 96/18644 and COR Therapeutics Inc in WO 98/16547. Compounds of the type dis- 
closed within WO 96/1 8644 and WO 98/16547 contain a guanidino function as an arginine mimic and are likely to be 
3S irreversible inhibitors of thrombin by virtue of the presence of an aldehyde or an activated carbonyl fragment 

[0006] Thrombin inhtoitors containing a 3-amino-2-pyridone or pyrazinone acetamide fragment and an arginine mimic 
which is not a guanidine or amidine have been disclosed by Merck in PCT patent reference WO 97/40024, WO 
97/01338, WO 97/30708, WO 98/09987, WO 99/11267 and in Bioorg Med Chem Letters. 1997, 7, pi 497; 1998, 8, 
p1719, 1998, 8, p817. 

^ [0007] The present inventors have now found a class of non basic or weakly basic bicyclic heterocyclic arginine 
mimics which are highly potent, selective, reversible thrombin inhibitors with good oral bioavailability. 
[0008] Accordingly, the present invention provides compound of formula (I): 




& wherein: 

R 1 is hydrogen, C r C 4 alkyl, p rflu ro C r C 4 alkyl, OC^ alky!, fluor or chloro; 
R 2 is hydrogen, CH 3 , or CF 3 ; 



2 
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R 3 is hydrogen, C r C 4 alkyl, perfluoro C r C 4 alkyl, OC r C 4 alkyl, fluoro or chloro; 
R 4 is hydrogen or C r C 4 alkyl; 
R 6 is hydrogen or C,-C 4 alkyl; 
R 6 is hydrogen, fluoro or chloro; 

C r C 6 alkyl. C 3 -C 6 carbocyclic (eg cyclopropyl), C 3 -C 6 carbocyclicC r C 4 alkyl wherein the alkyl and carbocyclic 
may optionally be substituted by C r C 4 alkyl or fluoro (eg perfluoro C r C 4 alkyl), and wher in the carbocycle 
contains zero, one r more double bonds; 

or R 5 and R 6 together form a bridging chain containing 2 or 3 carbon atoms; 

Y is hydrogen, chloro, fluoro, bromo, methyl or CF 3 ; 
W and X are independently CH, CF, CCI or N; 

V is C or N; 

B-A- is any one of the following fragments: 

B-C(R B )(R 9 )- 
B-CH 2 -C(R 8 )(R 9 )- 

B-C(R 8 )(R 9 )-CH 2 - 

B-CH 2 «C(R 8 )(R 9 )-CH 2 - 

B-C(R 8 )(R 9 )-CH 2 -CH 2 - 

B-CH 2 -CH 2 -C(R 8 )(R 9 )- 

wherein: 

R a and R 9 are independently hydrogen, -(CH 2 ) m N(R l0 )(R 11 ), 

-CH2O-(CH 2 ) 2 N(R 10 )(R 11 ), or R 8 and R 9 together form a 4 to 6 membered ring containing a nitrogen atom present 
as N(R 12 ); and 

m is 0,1 and 2 (preferably m=1) except where A represents -C(R 8 ){R 9 )- when m is 1 or 2; 

R 1 0 and R 11 are independently selected from hydrogen or C 1 -C 4 alkyl optionally containing an oxygen atom in the 

chain or at the end of the chain; 

or R 10 and R 11 together with the nitrogen atom to which they are bonded form a 4 to 6 membered saturated 
heterocyclic ring wherein when the ring is six membered it may optionally contain one oxygen atom or a nitrogen 
atom present as N(R 12 ); 

R 12 is hydrogen or C^-C A alkyl optionally containing an oxygen atom in the chain or at the end of the chain; 

B is phenyl or a 5 to 6 membered aromatic heterocyclic ring containing up to two heteroatoms independently 

selected from oxygen, sulphur and nitrogen; 

R 7 (when B is phenyl or an aromatic heterocycle) is one or more of hydrogen, alkyl, perfluoro C<,-C 6 alkyl, 
C, -C 6 alkyl, perfluoro C, -C 6 alkyl, fluoro, chloro, or any one of the following fragments: 
(CHjJp-O-lCHaJjNfR^tR 11 ) where R 10 and R 11 are as defined above, and p is 0 or 1; 

HD-(CH2)q-q3 



where Q , together with the C atom to which it is joined, is a 5 or 6 membered heterocyclic ring (preferably saturated) 
containing one nitrogen atom, said heterocyclic ring being optionally substituted by C,-C 4 alkyl, and q is 1 or 2; 
-(CH 2 ^-C(R«)(Ri4).(CH a ) s -N(R«)(R«) where r and s are independently 0, 1 or 2 and R 13 and R 14 are independ- 
ently hydrogen or C r C 4 alkyl optionally containing one oxygen atom in the chain r at the end of the chain , r 
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R 13 and R 14 together with the carbon atom to which they are bonded tor a 4 to 6 membered carbocyclic saturated 
ring; 

R 16 and R 16 are independently selected from hydrogen or C r C 4 atkyl optionally containing an oxygen atom in the 
chain or at the end of the chain, or R 1 $ and R 16 together with the nitrogen atom to which they are bonded form a 
4 to 6 membered saturated heterocyclic ring; 

or one of R 13 or R 14 and one of R 15 or R 16 together with the carbon and nitrogen atoms to which they are bonded 
form a 4 to 6 membered saturated heterocyclic ring in which case the other of R 13 or R 14 is hydrogen or C r C 4 
alkyl, and the other of R 15 or R 16 is hydrogen or C r C 4 alkyl optionally containing an oxygen atom in the chain or 
at the end of the chain; 

or wherein R 7 -B represents any one of the following bicyclic fragments where R 12 is as defined above 



with the proviso that R 7 , R 8 and R 9 cannot ail be hydrogen, and only one of R 7 , R 8 and R 9 contains one nitrogen 
atom or, when R a and R 9 together form a ring, said ring contains only one nitrogen atom with the proviso that one 
of R 8 or R 9 may be the following fragment which contains two nitrogen atoms: 
(the above proviso does not apply to the subject matter ol the following paragraph) or, 
B is a 4 to 7 membered saturated or partially saturated heterocyclic ring containing one or two heteroatoms wherein 
at least one is a nitrogen and the other is independently selected from oxygen, sulphur and nitrogen; and wherein 
R 7 (when B is a saturated or partially saturated heterocycle) is one or more of CX,-C 6 alkyl or C 3 -C 6 carbocyclic or 
C 3 -C 6 carbocyclic C r C 4 alkyl, said carbocyclic containing zero one or more double bonds wherein said alkyl and 
carbocyclic optionally contain one heteratom selected from oxygen, sulphur and nitrogen (i.e. for alkyl the heter- 
oatoms will be in the chain or at the end of the chain) and are further optionally substituted by one or more fluoro, 
or C r C 4 alkyl optionally containing an oxygen in the alkyl chain or at the end of the chain; 

and pharmaceutically acceptable salts thereof. 

[0008] Thus in accordance with the invention, the basic (nitrogen containing) centre can be located at various posi- 
tions in formula 1 with the proviso that each compound of the invention should contain a single basic centre with a pKa 
(defined as the log of the ionisation constant of the corresponding conjugate acid) greater than 6 (such as 6.5). 
[0010] In the above definition, unless otherwise indicated alkyl and alkoxy groups having three or more carbon atoms 
may be straight<hain or branched chain. 

[0011] Herein C r C 4 alkyl or C,-C 4 alkyl containing fragment means methyl, ethyl, n-propyl, isopropyl, n-butyl, sec- 
butyl, isobutyl and tert-butyl; and C 1 ^ alkyl further includes the various straight and branched pentyl and hexyl fragments 
(although C r C 4 is preferred). 

[0012] C 3 -C 6 cycloalkyl (used hereinafter means cyciopropyl, cyclobutyl, cyclopeny! and cyclohexyl. 
[0013] Herein C r C 6 alkyl optionally containing an oxygen atom in the chain or at the end of the chain includes 
moieties of the formula -(CH 2 ) t -0-(CH 2 ) u -CH 3 where t is 1 to 5 and u is 0 to 4 and in 0, -C 4 alkyl of the same definition, 
t is 1,2 or 3 and u is 0,1 or 2. 

[0014] The following independently represent preferred subclasses of the compounds of formula I. 

R 1 is hydrogen or methyl (most preferably hydrogen); 
R 2 is hydrogen or methyl; 

R 3 is hydrogen or methyl (most preferably hydrogen); 
R 4 is hydrogen. 
R 5 is hydrogen 

R 6 Is C r C 6 alkyl (eg methyl), C 3 -C 6 carbocylic optionally substituted by fluoro, or R 5 and R 6 together form a 
bridging chain containing 2 or 3 carbon atoms. 
Y is hydrogen, chloro or bromo. 
VisC 

W is CH or N. 
X is CH or N. 

R 10 and R 11 independently represent hydrogen, C r C 4 alkyl optionally containing an oxygen atom in the chain, or 
R 10 and R 11 1 gather with the nitrogen t which they are bonded form a 5 to 6 membered heterocyclic ring wherein 
when the ring is six membered it may optionally contain one oxygen or a nitrogen atom present as N(R 12 ). 
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R 12 Is hydrogen or C,-C 4 alkyl optionally containing an oxygen atom in the chain or at the end ot the chain. 

B is phenyl or a six membered aromatic heterocyclic ring containing one nitrogen atom, wherein said phenyl or 

heterocyclic ring may optionally be substituted by fluoro. chloro, CVC 4 alkyl or OC,-C 4 alkyl. 



s [001 5] Also in a preferred subclass of the compounds of formula(l), B-A-represents B-CH 2 -C(R*)(R9) 

-(CH 2 ) ra N(R 10 )(R" ), -CHjO -(CHjJj N(RiO)(R"), where R* and R9 are independently hydrogen, or R 8 and R» together 



membered ring containing N(R 12 ) m isO, 1 and 2, and R, 0 and R„ are as defined above. More preferably. B is preferably 
phenyl when B-A represents B-CH 2 -(R 8 )(R 9 ). 
10 [0016] When C* is chiral in B-CH 2 -C*(R 8 )(R 9 ) > then the S-enantiomer is preferred. 

[0017] In a preferred sub-class of compounds B is phenyl and R 7 is -(CH 2 )r-C(R 13 )(R 14 )-(CH 2 )s-N(R 1 5)(Ri6) wherein 
r,s, and R 13 to R 16 are as defined hereinbefore. 

[0018] When B is phenyl, preferably R 7 is connected at the 3 position of the phenyl ring (relative to connection to 
the *A' moiety at position 1 ). 

'5 [0019] In another preferred sub-class of compounds B is a saturated or partially saturated 4 to 7 membered hetero- 
cyclic ring containing one or two heteroatoms, at least one of which is nitrogen and the other is selected from oxygen, 
sulphur and nitrogen; and R 7 is R 17 which is substituted on the nitrogen of the heterocyclic ring and is selected from 
one or more of C n -C 6 alkyl, C 3 -C 6 carbocyclic or C 3 -C 6 carbocyclic C,-C 4 alkyl, said carbocyclic containing zero, one 
or more double bonds wherein said alkyl and carbocyclic optionally contain one heteroatom selected from oxygen, 

20 sulphur and nitrogen and are further optionally substituted by one or mdre fluoro atoms or C, -C 4 alkyl optionally con- 
taining an oxygen in the alkyl chain or at the end of the chain. More preferably the saturated or partially saturated 
heterocycle is furthermore optionally substituted by R 18 which is independently selected from one or more of C r C 6 
alkyl, per fluoro C,-C B alkyl wherein said alkyl optionally contains an oxygen atom in the chain or at the end of the 
chain. Still more preferably the heterocyclic ring is a 5 to 6 membered saturated heterocyclic ring, and B-A is B-C (R 6 ) 

*s (R9) wherein R B and R 9 are as defined hereinbefore. 

Preferably also, the heterocyclic ring is connected at the 2-position (i.e. adjacent the nitrogen) to the 'A 1 moiety. 
Preferably C 3 -C 6 carbocyclic and C 3 -C 6 carbocyclic C<,-C 4 alkyl moiety of R 17 Is an optionally substituted C 3 -C 6 cy- 
cloalkyl (such as cyclopentyl) or C 3 -C 6 cycloalkyl a,-C 4 alkyl, (such as cyclopropylmethyl). More preferably R 17 is 
cyclopropylmethyl. 

30 More particularly, preferred radicals of R 7 -B-A are: 



form a 4 to 6 



and 



40 



35 




R10 




R11 



R10 



45 



wherein R10 and R1 1 are as defined 
above and R7 is hydrogen, C1-C4 
alkyl, perfluoro C1-C4 alkyl, OC1-C4 
alkyl, perfluoro OC1-C4 alkyl, fluoro 
or chloro; 



wherein R10 and R1 1 are as defined 
above; 



so 



65 



s 
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wherein R15 and R16 are as defined wherein R13 to R16 are as defined above; 
above; 




wherein R13 to R16 are as defined above; wherein R15 is hydrogen or C1-C4 alkyl 

optionally containing oxygen in the chain 
or at the end of the chain; 




wherein R15 is hydrogen or C1-C4 alkyl wherein R10 and R1 1 are as defined 
optionally containing oxygen in the chain above , and v is 0 or 1 : 
or at the end of the chain; 




[0020] Wherein R17 and R18 in (i), (j) and (k) are as defined herebefore. Examples of radicals (a) to (k) are shown 
below. 
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radical (c) 




radical (d) 




radical (e) 

H 



45 

radical (0 




8 



EP 0 997 474 A1 

radical (g) 




radical (k) 

Preferred compounds according to the invention are as follows: 



(ftS)-2-{3-[(2^mino-1-benzylethyl )amin }-6-methyl-2-oxo-1(2W)-pyrid inyl)-W-(1 W-indol-5-ylmethyl)acetamide; 
2^3-(34(dimethylamirK>)meth^ 
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mide; 

2-[3^hloro-5-(3*[(dimethylamirK))methynphenemylamlno)-2-methyl-6-ox -1 (6H)-pyrazinyl]-N-(1 H-indol-S-ylme- 
thyljacetamide; 

2-{3-[(1 S)-1 -benzyl-2-(dimemyiamino)ethyl]amino-6-methyl-2-oxo-1 (2H)-pyrazinyl]-/*(1 H«indol-5-y!methyl) 
acetamide; 

2-[3-[(1 S)-1 -benzyl-2-(dimethylamino)ethyl]amin^^ H-indol-5-ytme- 
thyl)acetamide; 

2^3-{[(2ftS)-3-(dimethylamino)-2i)henylpropyl)amino)-6^e% 
acetamide; 

AH(3-MethyMH-indoh5-y0methyn-2-[6-methy^ 
pyrazinyQacetamide; 

2-{3-{[(1 ^0-benzyl-2-(dimethy!ainino)ethyl]amirK3)^^ethyl-2^xo-1 (2H)-pyrazinyl]-A/-{(6-methyl-1 W-indazol- 

5-yf)methyl]acetamide; 

2-[3-{[3-(^eUdinyl)phenemylJamino}-^^ 

acetamide; 

/V-[(3-methyl-l H-indol-5-yl)methyl]-2-[6-methyl-3-{[3-(1 -melhyl-3-azetidinyl)phenethyl]amino}-2-oxo-1 (2H)- 

pyrazinyljacetamide; 

2-{3-[(3-{[(2-methoxyethyl)aminol^^^ 

dol-5-yl)methyl]acetamide; 

2-{3-({[(2R)-1 -(cyclopropylmethyl)pyrrolidinyl]methyl}aniino)^^ethyl-2<>xo-1 (2H)-pyrazinyi]-A/-[(3-fTiethyl-1 H- 
indol-5-yl)methyl]acetamide; 

2-{3-({[(2fl)-1 ^yclopentytpyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2H)-pyrazinyO-AA{(3-methyl-1 H-indol-5-yl) 
methyl]acetamide; 

AA[(3-memyMH-indol-5-y0me%l]-2-[6-mem^^^ 
amino)-l (2H)-pyrazinyl]acetamide; 

A/-[(3-methyM H-indol-5-yl)methyf]-2-[6-methyl-3-[(((2R)-1 -[{1 -methylcyctopropyl)methyl]pyrrolidinyl)methyl)ami- 
no]-2-oxo-l (2H)-pyrazinylJacetamide; 

2-{3-({[(2fl)-l -(2-methoxyethyl)pyrrolidinyI>nethyl}amino)^^ethyl-2K3xo-1 (2H)-pyrazinyl]-N-[(3-fTi ethyl- 1 H-irv 
dol-5-yl)methyl]acetamide; 

M[(3-methyM H-indol-S-yl)methyl]-2-[6-methyl-3-({[(2fl)-1 -neopentylpyrrDlidinyr]methyl}amino)-2-oxo-1 (2H)- 

pyrazinyfjacetamide; 

2-[3-({[(2/^-1-isobutylpyrrolidinyl]mett^ 

thyQacetamide; 

2-[3-({[(2fl)-1 -(2-methoxyethyl)pyrrolidinyllmethyl}amino)-6-methyl-2^o-1 (2H)-pyrazinyl]-/V-[(3-m ethyl- 1 H-tn- 
dol-5-y1)methy(]acetamide; 

2-[3-({[(2fl)-1 ^yclopentylpyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2H)-pyrazinyq-/V-[(3-methyl-1 H-indol-5-yl) 
methyl]acetamide; 

2-{3-({[(2fl)-1 -(cyclopropylmethyt)piperidiny0methyl}ainino)-6-rnethy1-2-oxc>l (2H)-pyrazinyi]-/V-[(3-methyi-1 H-in- 
dol-5-yl)methyl]acetamide; 

and pharmaceutical^ acceptable salts thereof. 

[0021] Preferably the compounds of the invention are selected from: 

2-[3-(3-[(dimetoylamirK>)nrethyf]pheneth^ 
mide; 

2-{3-[( t S)- 1 -benzyl-2- (d imethytamino) ethy l]amino-5-m ethy i-2-oxo- 1 (2H)-pyrazinyl}-/V-(1 H-indol-5-ylmethyl) 
acetamide; 

AH(3-Ntethyl-1 H-indo^5-y0methyn-2-(^ 
pyrazinyl]acetamide; 

243-{(3-fl(2-metrioxyethyl)amino]methyl}^^ 
dol-5-yl)methyf]acetamide; 

2-[3-({[(2fl)-1 -(cyclc^ropylmetriyl)pyrrolidinyl)methyl}amino)-6-methyt-2<3XO-l (2H-pyrazinyl]-N-[(3-methyl-1 H-in- 
dol-5-yl)methyl]acetamide; 

2-{3-({[(2fl)-1 -<^clopentylpyiTolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2W)-pyrazinyl]-rV-[(3-methyl-1 H-indol-5-yl) 
methyl]acetamide; 

2-{3-({[(2f?)-l -isobutylpyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2H)-pyrazinyl)-Af[(3-methyl-1 H-indol-5-yl)me- 
thyfjacetamide; 
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and pharmaceutical^ acceptable salts thereof. 

[0022] It will be appreciated that many compounds of formula (I) contain ne r more asymmetric centres and will 
therefore exist in the form of optical is mere. The present invention also includes within its scope all such enantiomers 
and mixtures thereof, including racemic mixtures thereof. In addition all possible diastereomeric forms (individual di- 
astereotsomers and mixtures thereof) of compounds of formula I are included within the sc pe of the frw ntion. 
Thus, for example, when R* and R 9 are different, then C* of the following fragment. 

[0023] B-C-(R*)(R9h B-CH 2 -C*(R8)(R9)- ( B-C*(R*)(R9)-CH r , B^H 2 <T(R8)(R9)-CH r , B-C(#)(R*)-CH 2 -CH 2 -, 
and B-CH 2 -CH 2 -C*(R8)(R9) 

will form an asymmetric centre. 
[0024] In compounds containing the fragment B-C*(R 8 )(R9)-, the S-enantiomer has been found to be substantially 
more active than the R-enantbmer. In radicals (a) and (b), the S-enantiomer is preferred, in radicals (i) and (j) the R- 
enantkxner is preferred (wherein the chiral carbon is indicated by an asterbc) while in radical (k) the S enantiomer is 
preferred. 

A further aspect of the invention provides compounds of formula(l-): 



R 1 is hydrogen.. C r C 4 alkyl, perfluoro C r C 4 alkyl, OC,-^ alkyl, fluoroor chloro; 
R 2 is hydrogen, CH 3 , or CF 3 ; 

R 3 is hydrogen, C r C 4 alkyl, perfluoro C r C 4 alkyl, OC,-C 4 alkyl, fluoro or chloro; 
R 4 is hydrogen or C<,-C 4 alkyl; 
R 5 is hydrogen or C, -C 4 alkyl; 

R 6 is hydrogen, cyctopropyl, C r C 4 alkyl, perfluoro C r C 4 alkyt fluoro or chloro; 
or R s and R 6 together form a bridging chain containing 2 or 3 carbon atoms; 
Y is hydrogen, chloro, fluoro, bromo, methyl or CF 3 ; 
W and X are independently CH, CF, CCI or N; 
B-A- is any one of the following fragments: 




(ICC) 



wherein: 



B-C(R 8 )(R 9 )- 



B-CH 2 -C(R 8 )(R 9 )- 



B-C(R 8 )(R 9 )-CH 2 - 



B-CH 2 -C(R 8 )(R 9 )-CH 2 - 



B-C(R 8 )(R 9 )CH 2 -CH 2 . 



B-CH 2 -CH 2 -C(R 8 )(R 9 )- 



wherein: 



11 



EP 0 997 474 A1 



R 8 and R 9 are independently hydrogen, -(CH 2 ) m N(R 10 )(R 11 ), 

-CHgO-fCHgJgNfR 1 °)(R 11 ), or R 8 and R 9 together form a 4 to 6 membered ring containing a nitrogen atom present 
asN(R 12 );and 

m is 0,1 and 2 (preferably m=1) except where A represents -C(R 8 )(R 9 )- when m is 1 or 2; 

R 10 and R 11 are independently selected from hydrogen or C r C 4 alkyl optionally containing an oxygen atom in the 

chain or at the end of the chain; 

or R 10 and R 11 together with the nitrogen atom to which they are bonded form a 4 to 6 membered saturated 
heterocyclic ring wherein when the ring is six membered it may optionally contain one oxygen atom or a nitrogen 
atom present as N(R 12 ); 

R 12 is hydrogen or C r C 4 alkyl optionally containing an oxygen atom in the chain or at the end of the chain; 

B is phenyl or a 5 or 6 membered aromatic heterocyclic ring containing up to two heteroatoms independently 

selected from oxygen, sulphur and nitrogen; 

R 7 is one or more of hydrogen, C r C 4 alkyl, perfluoro C r C 4 alkyl, OC r C 4 alkyl, pertluoro OC r C 4 alkyl, fluoro, 
chloro, or any one of the following fragments: 
-0-(CH2) 2 N(R10)(R") where R 1 ° and R 11 are as defined above 

*(CH 2 )r-C(R 13 )(R 14 )-(CH 2 )s-N(R 1 S)(Rie) where r and s are independently 0, 1 or 2 and R 1 3 and R 14 are independ- 
ently hydrogen or C^-C 4 alkyl, or R 13 and R 14 together with the carbon atom to which they are bonded form a 4 to 
6 membered carbocyclic saturated ring; 

R 1 5 and R 16 are independently selected from hydrogen or C t -C 4 alkyl optionally containing an oxygen atom in the 
chain or at the end of the chain, or together R 15 and R 16 together with the nitrogen atom to which they are bonded 
form a 4 to 6 membered saturated heterocyclic ring; 

or one of R 13 or R 14 and one of R 15 or R 16 together with the carbon and nitrogen atoms to which they are bonded 
form a 4 to 6 membered saturated heterocyclic ring in which case the other of R 13 or R 14 is hydrogen or C y »C A 
alkyl, and the other of R 15 or R 16 is hydrogen or C r C 4 alkyl optionally containing an oxygen atom in the chain or 
at the end of the chain; 

or wherein R 7 -B represents any one of the following bicyciic fragments where R 12 is as defined above 



with the proviso that R 7 , R 8 and R 9 cannot all be hydrogen, and only one of R 7 R 8 and R 9 contains one nitrogen 
atom or, when R 8 and R 9 together form a ring, said ring contains only one nitrogen atom with the proviso that one 
of R 8 or R 9 may be the following fragment which contains two nitrogen atoms; 



and pharmaceutical acceptable salts thereof. 

[0026] Another aspect of the present invention provides processes for the preparation of compounds of the general 
formula (I), their pharmaceutical ly acceptable salts and acceptable solvates of either entity, as illustrated below. It will 
be appreciated by persons skilled in the art that, within the various processes descrtoed, the order of the synthetic 
steps employed may be varied and will depend, inter alia on factors such as the nature of other functional groups 
present In a particular substrate, the availability of key intermediates, and the protecting group strategy (if any) to be 
adopted. Clearly, such factors will also influence the choice of reagent for use in the said synthetic steps. It will also 
be appreciated that various standard transformations within certain compounds of formula (I) will provide other com- 
pounds of formula (I); examples are reductive alkytations of N-unsubstituted and N-monosubstrtuted amines with an 
appropriate aldehyde or ketone and dealkylation of N-methylamines by treatment with a-chloroethylchlorotormate fol- 
lowed by methanofysis. 

Moreover, persons skilled in the art will be aware of variations of, and alternatives to, those processes described 
hereinafter in the Examples and Preparations section which allow the compounds defined by formula (I) to be obtained. 
[0026] Acc rdingty in a further aspect f the present invention there is provided processes for preparing the c m- 
pounds of general formula (I) and (1«), and pharmaceutical^ acceptable salts thereof comprising: 
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(a) coupling of an acid of formula (II) 



Y 




with a heterocyclic amine of formula (III) 




or 

(b) coupling a heterocycle of formula (XII) 

Y 




wherein Z is a suitable leaving group, such 
as halogen, 

with an amine of formula (V) 

fVB-A-NH 2 

or 

(c) coupling a heterocycle of formula (1c) 
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W (1c) 



with a carbonyl of formula (XXXVII) 



fyB-VC(0)-R a 



(XXXVII); 



wherein A, is C(R 8 )(R9) : CH 2 C(R 8 )(R*) or C(R 8 )(R*)CH2 

in the presence of a reducing agent; and optionally converting 
into a pharmaceutical^ acceptable salt. 

General Method A 

[0027] Compounds of the general formula (la) (Scheme I) may be prepared by coupling of the acid (II) with the 
appropriate heterocyclic amine (III) (Scheme 1 ). The coupling may be achieved using conventional amide bond forming 
techniques, in particular any one of a number of amino acid coupling variations. For example, the acid (II) may be 
activated using a carbodiimide such as 1*(3*dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride optionally in the 
presence of 1-hydroxybenzotriazole hydrate and or a catalyst such as 4-dimethylaminopyridine. Such couplings may 
be performed in a suitable solvent such as dichbromethane or N,N-dimethylacetamide : optionally in the presence of 
a tertiary amine such as N-methylmorpholine or N.N-diisopropylam in e at 0*C. 

[0028] Compounds of the general formula (II) may be prepared from compounds of the general formula (IV) by 
hydrolysis or hyrogenation of the carboxylic acid ester and dechlorination of the pyrazinone ring (where R 17 is as an 
aryl moiety or an alkyl moiety susceptible to hydrolysis to form the corresponding carboxylic acid). This conversion 
may be achieved in a single step where the carboxylic acid ester is removed by catalytic hydrogenation (eg R 17 = 
benzyl). For example a compound of the general formula (II) can be obtained from a compound of the general formula 
(IV) where R 17 = benzyl by treatment with a catalytic quantity of Pearlmans catalyst under an atmosphere of hydrogen 
(preferably 60psi) in a suitable solvent such as methanol, at room temperature for 2 to 24hours. Alternatively a com- 
pound of the general formula (IV) may be subject to ester hydrolysis according to the plethora of methods currently 
available. For example treatment with lithium hydroxide or sodium hydroxide in a mixture of methanol, THF and water 
at room temperature. Subsequent reduction of the pyrazinone chlorine substituent may be carried out by treatment 
with a suitable active metal catalyst under an atmosphere of hydrogen tor example: Pearlmans catalyst under an 
atmosphere of hydrogen as described above or by transfer hydrogenation methodology for example: treatment with 
ammonium formate in methanol: ethanol or isopropanol in the presence of a catalytic amount of palladium on carbon 
catalyst. 

[0029] Compounds of the general formula (IV) may be prepared by treatment of compounds of the general formula 
(VI) with a primary amine (V) in a solvent such as ethyl acetate or THF at reflux for 6 to 24hrs in the presence o1 a 
suitable tertiary amine base for example triethylamine or N.N-diisopropylethylamine. 

[0030] Compounds of the general formula (VI) may be prepared from a suitable ester derivative of glycine (VIII) 
according to the method of Hoomaert (J. Met. Chem. 1983, 20, 919,). 



14 



EP 0 997 474 A1 



Scheme 1 



1S 



20 



2S 



30 



35 




[0031] Compounds of the general formula (III) may be prepared by reduction of compounds of the general formula 

(IX) (Scheme 2). Such a reduction may be performed with a variety of reagents; for example, lithium aluminium hydride 
or hydrogen over Raney Nickel catalysis. Preferred conditions involve the use of Raney Nickel with methanol as solvent 

40 which contains 20% ammonia. The reaction is carried out at a temperature of up to 50° C in an autoclave charged with 
hydrogen at a pressure up to 50 bar. Compounds of the general formula (IX) where W=CH, V = C and R1 = R2 = R3 
= R4 = H are commercially available whilst compounds of the general formula (IX) where W = N or CH, V = C or N, 
R1 = R2 = R4 = H and R3 = Me may be prepared from the precursor 

(X) according to the method of H. D. Porter and W. D Peterson, (Org Synthesis, Coll Vol III p660). 

<5 Compounds of the general formula (IX) where W=CH, V = C, R2 = CH3 and R1 = R3 = R4 = H may be prepared from 
commercially available S-cyano-1 H-indole by fonmylation at the 3-position according to the method of P. N. James and 
H. R. Snyder, (Org Synthesis Coll Vol IV, p539) followed by simultaneous reduction of the formyt and cyano groups 
using a suitable reducing agent such as lithium aluminium hydride in an aprotic solvent for example tetrahydrofuran 
or diethyl ether. 

so 
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Scheme 2 




Me 



Xx 



Me 



NHj 




R2 



H 2 N 




R4 R1 



(X) 



(IX) 



(III) 



General Method B 

[0032] An alternative method ol preparation of compounds of the general formula (la) (Scheme 3) involves dechlo- 
rination of compounds of the general formula (XI) by reduction. Typically this procedure may be performed by treatment 
with a suitable active metal catalyst under an atmosphere of hydrogen, for example, Peahmans catalyst under an 
atmosphere of hydrogen as described above (General Method A); or by transfer hydrogenation methodology, for ex- 
ample; treatment with ammonium formate in methanol ethanol or isopropanol in the presence of a catalytic amount 
of palladium on carbon catalyst (General Method A). In scheme 3, Y has been indicated as chioro as a preferred 
embodiment but it will be appreciated that the reaction scheme is applicable for other components of Y and therefore 
as a general principle Y can be indicated generally in scheme 3. Furthermore the chioro leaving group (in position 3) 
in scheme 3, as a general principle can be indicated as a 'leaving group* (formula XII) such as a halogen. 
[0033] Compounds of the general formula (XI) may be prepared by treatment of compounds of the general formula 
(XIIA) with a primary amine of the general formula (V) according to the conditions described above in General Method 
A. Compounds of the general formula (XIIA) may be prepared from the carboxylic acid (XIM) and a suitable amine of 
the general formula (III) according to the general methods described above (General Method A). Compound (XIII) may 
be prepared from a compound of the general formula (VI) according to the plethora of methods for the hydrolysis of a 
carboxylic acid ester (General Method A). 
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Scheme 3 




Pearimans Catalyst, H, 
Methanol/Water 




(la) 



[0034] Amines of the general formula (V) may be prepared from a variety of precursors. Preferred routes include 
preparation from the corresponding nrtrila such as illustrated by formula (XIV) (Scheme 4). Preparation of the amines 
(Va) from the nitrfles (XIV) may be achieved by reduction of the appropriate nit riles using Raney nickel under an at- 
mosphere of hydrogen. Compounds of the general formula (XJV) may be prepared from compounds of the general 
formula (XV) by palladium catalysed functtonalisation of the halo substituent preferably a bromo aubstituent (shown 
for convenience). For example, treatment of compound (XV) wiith a palladium catalyst (palladium acetate or tris 
triphenyphosphinepalladium) in the presence of sodium formate under an atmosphere of carbon monoxide gives com- 
pound (XIV) where R7 = CHO. Subsequent treatment with a primary or secondary amine in the presence of a suitable 
reducing agent (eg sodium triacetoxyborohydride) in a protic solvent system (eg acetic acid, methanol) gives a com- 
pound of the general formula (XIV) where R7 - CH2Nfl 15 R l6 . Alternatively the reaction may be carried out under 
conventional catalytic hydrogenation conditions. This synthetic methodology allows the preparation of preferred com- 
pounds of type (d). In a related methodology palladium catalysed cross coupling of (XV) with the zincate derived from 
N-8oc*3-iodoazetidine. by direct analogy t the procedure of S. Bilbtte. (Syntett, 1998, p379), gives a compound of 
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the general formula (XIV) where R7 = AABOC-azetidine-3-yl. Deprotection of the nitrogen using standard methodology 
such as protonolysis using trifluoroacetic acid or hydrogen chloride and. if required, subsequent reductive alkytation 
with an appropriate aldehyde or ketone allows the preparation of preferred compounds of typ (g). In the case of an 
aldehyde or ketone precursor the reaction may be carried out in the presence of a suitable reducing agent (e.g. sodium 

s triac t xyborohydride) in a protic solvent system (e.g. acetic acid, methanol). Alternatively the reaction may be carried 
out under conventional catalytic hydrogenation conditions. Intermediate (XV) can be transmetalated with an appropriate 
organolithium such as butyllithium and reacted in situ with an rV-substrtuted 2-pyrrolidone and the resulting intermediate 
(XIV) with R7 = an N-substrtuted-2-hydroxypyrrolidin-2-yl fragment may be reduced directly using for example platinum 
oxide under an atmosphere of hydrogen : by direct analogy with the synthetic methodology of H. Malmberg, M. Nilllsson 

10 and C. Ullenius. (Acta Chemica Scandinavia, B, 35. 1 981 . p625). to allow the preparation of intermediate ( Vfe) with R7 
= an N-substituted pyrrolidine-2-yl fragment. This synthetic methodology allows the preparation of preferred compounds 
of type (G). 



Scheme 4 




[0036] Amines of the general formula (Vb) may be prepared from a variety of precursors. Preferred routes include 
preparation from amino acid derivatives (XVI) (Scheme 5) and from the nitrile derivatives (XIV). Preparation from the 
30 amino acid derivatives (XVI) where P is a suitable protecting group for an amine (preferably BOC), may be achieved 
by reduction of the amide bond using lithium aluminium hydride, borane or lithium borohydride in the presence of 
trimethylsiiyl chloride in an aprolic solvent such as diethyl ether or tetrahydrof uran. Subsequent removal of the nitrogen 
protecting group may be achieved using trifluoroacetic acid in dichloromethane or dichloromethane saturated with HCI. 
Amides of the general formula (XVI) may be prepared by coupling of the appropriate amine HNR 10 R 11 with the com- 
as mercially available amino acid derivatives (XVII). The coupling may be achieved using conventional amide bond forming 
techniques, in particular any one of a number of amino acid coupling variations described under General Method A. 
This synthetic methodology allows the preparation of preferred compounds of type (a). 

40 Scheme 5 



45 




(XVU) (XVI) (Vb) 



[0036] Amines of the general formula (Vc) (Scheme 6) may be prepared by treatment of compounds of the general 
formula (XVIII) where P is a suitable nitrogen protecting group (preferably BOC) with, for example, bromoacetonitrile 
and a suitable base in an aprotic polar solvent such as tetrahydrofuran, followed by reduction of the nitrile and removal, 
of the nitrogen protecting group using, for example, ether saturated with HCI or trifluoroacetic acid in dichloromethane. 
Compounds of the general formula (XVIII) are commercially available. This synthetic methodology allows preparation 
of preferred compounds of the type (b). 
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Scheme 6 

5 



TO 




R11 x V R10 

rs 

[0037] Amines of the general formula (Vd) (Scheme 7) may be prepared from intermediates of the general formula 
(XIX) by reduction according to the methods descrfoed above. Compounds of the general formula (XIX) may be pre- 
pared from compounds of the general formula (XX) by reaction of compounds of the general formula (XX) with sodium 

20 cyanide in suitable solvent for example, tetrahydrof uran or acetonrtrile. Compounds of the general formula (XX) may 
be prepared from compounds of the general formula (XXI) by bromination using for example, N-bromosuccinimide as 
reviewed by L Homer and E. H. VYinkelmann in Angewandte Chemie 1959. 71, 349. Intermediates (XXI) may be 
prepared from compounds of the general formula (XXII) by nucleophilic attack onto the carbon atom of the cyano group 
according to the method of Ciganeck (J. Org. Chem. 1992, 57, 4521) or the method ol Calderwood, (Tetrahedron 

2S Letters, 1 997, 38, 1241 ). This synthetic methodolgy allows the preparation of preferred compounds of the type (d). 

Scheme 7 

30 



3S 



40 



45 




[0038] Amines of the general formula (Ve) (Scheme 8) may be prepared by reduction of the commercially available 
nitrile (XXI 1 1 ) using the method of R Vogtle et al [Chem Ber, 1 984, 117,1 487). One of the amines in intermediate (XXIV) 
may be protected with a suitable protecting group P (preferably BOC) using the method of Adamczyk et al; (Org Prep 
Proc /nt 1998, 30(3) 339) or the method of Krapcho et al, (Syn Comm, 1990, 20, 2559) to give compounds of the 
66 general structure (XXV). Reductive amination of the unprotected primary amine of compounds of the formula (XXV) 
and subsequent removal of the protecting group P gives compounds of the general formula (Ve). This synthetic meth- 
odology allows the preparation of pref rred compounds of type (e). 
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Scheme 8 




[0039] Amines of the general formula (Vf) (Scheme 9) may be prepared from intermediates of the general formula 
(XXVI) by reduction of the nitrite group using for example, Raney nickel in ethanol saturated with ammonia. Compounds 
of the general formula (XXVI) may be prepared from compounds of the general formula (XXVII) by removal of the 
nitrogen protecting group P and subsequent reductive amination. Compounds of the general formula (XXVI I) can be 
prepared by alleviation of the phenol (XXVIII) (or hydroxy methyl phenyl) with a suitably protected alcohol (XXIX) ac- 
cording to the method of O. Mitsonubu, (Synthesis, 1981,1). Compound (XXVIII) Is prepared from commercially avail- 
able (XXX) by demethyiation using for example, a solution of boron tribromide in dichloromethane. This methodology 
is also applicable for compounds where there is a methylene between the benzene and oxygen, such as shown in the 
accompanying examples 27 and 28. This said methodology allows the preparation of preferred compounds of the 
general type (h). 
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Scheme 9 




(Vf) 



[0040] Amines ol the general formula (Vg) (Scheme 10 and Scheme 11) may be prepared according to the method 
described byJ. Permattam et at (Tett, Let, 1991, 32. p7l83). For example, commercially available D-prolinamide (XXXI) 
can be treated with an aldehyde in the presence of a suitable reducing agent (eg sodium triacetoxyborohydride) in a 
protic solvent system (eg acetic acid or methanol) or by alkylation with a suitable alkylating agent as descrfoed by J. 
Permattam et al (Tett, Let, 1 991 , 32. p7l83) to give a compound of formula (XXXII). Subsequent reduction of the amide 
with a suitable reducing agent (for example lithium aluminium hydride) in a suitable aprotic solvent (for example, diethyl 
ether or tetrahydrofuran) as described by J. Permattam et al (Tett, Let, 1991, 32, p7l83) gives a compound of the 
general formula Vg. This synthetic methodology allows the synthesis of preferred compounds of type (i) and (j). 



Scheme 10 



Q Y NH 2 - " ^-- NH2 

H O R17 O R17 

(xxxi) (xxxii) (Vg) 

[0041] Preferred compounds of the type (k) may be made according to the general method described in Scheme 11 . 
Carboxylic acid (XXXIII) may be prepared according to the method described by G. ft Brown et. Al. in J. Chem. Soc. 
Perkin Trans 1 , 1985, 2577. Subsequent formation of the primary amide (XXXIV) may be performed using a suitable 
carboxylic acid activating agent (for example oxalyi chloride) in a suitable solvent system (for example, dichforomethane 
with a trace of dimethyl formamide). Reduction of (XXXIV) using a suitable reducing agent (for example lithium alu- 
minium hydride) in a suitable aprotic solvent (for example diethyl ether or tetrahydrofuran) provides compounds of the 
type(k). 
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Scheme 1 1 

0 l»\>°» V^\ NH > Qs^H, 

R17 O R17 O R17 

(XXXIII) (XXXIV) (Vg) 



General Method C 



[0042] As a general principle, pyridone derivatives of formula (I) - i.e. formula (1b) in scheme 12. can be formed by 
coupling the heterocycle of formula (1c) with a carbonyl of formula (XXXVII) in the presence of a reducing agent (see 
hereinbefore). Compounds of the general formula (lb) may also be prepared by coupling of the acid (XXXV) with the 
appropriate heterocyclic amine (111) (Scheme 1 2). The coupling may be achieved using conventional amide bond form- 
ing techniques, in particular any one of a number of amino acid coupling variations. For example, the acid (XXXV) may 
be activated using a carbodiimide such as 1 -ethyl-3-(3-dimethylamino-1 -propyl)carbodiimide optionally in the presence 
of 1 -hydroxybenzotriazole and or a catalyst such as 4-dimethylaminopyridine. Such couplings may be performed in a 
suitable solvent such as dichloromethane. optionally in the presence of a tertiary amine such as N-methylmorpholine 
or N,N-diisopropylamine at 0°C. 

[0043] Compounds of the general formula (XXXV) may be prepared from compounds of the general formula (XXXVI) 
where P is a suitable carboxylic acid protecting group (preferably P is the tert-butyl group) by hydrolysis of the carboxyiic 
acid ester using, for example if P = tert-butyl, trrfluoroacetic acid in a suitable solvent such as dichloromethane at, for 
example, a temperature between 0°C and room temperature. 

[0044] Compounds of the general formula (XXXVI) may be prepared by the reaction of the amine (XXXVIII) with the 
desired carbonyl compound (XXXVII) in the presence of a suitable reducing agent. Preferred conditions involve the 
use of sodium triacetoxyborohydride in tetrahydrofuran and acetic acid. 

[0045] Compound (XXXVIII) may be prepared from the carbamate (XXXIX) by removal of the carbamate protecting 
group using a suitable catalyst under an atmosphere of hydrogen. Typical conditions involve the use of 10% palladium 
on carbon, at room temperature in ethyl acetate under a hydrogen pressure of 2 to 20psi, 

[0046] Compound (XXXIX) may be prepared by alkylation of compound (XXXX) using a suitably protected habacetic 
acid derivative (XXXXI) where P is the acid protecting group (preferably P = tert-butyl) and a suitable base, for example 
potassium carbonate, sodium carbonate, caesium carbonate, sodium hydride or potassium hydride in a polar solvent 
such as acetone, THF, dimethyl fonmamide or 2-butanone. Preferred conditions involve the use of potassium carbonate 
in 2-butanone at room temperature. 

[0047] Compound (XXXXI) is prepared from commercially available (XXXXII) following the procedure described for 
a closely related compound by D. J. Wolanin and C. A. Veale et al, (J. Med Chem 1994, 37, 3303). 
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Scheme 12 
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[0048] Carbonyl compounds erf the general formula (XXXVII) may be pr pared by oxidation of alcoh Isofth general 
f rmula (XXXXIII) where A, is C(R8)(R9), CH 2 C(R8)(R9). or C(R8)(R9)CH2, (Scheme 13). Such an oxidation may be 
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10 



1S 



performed by a variety of agents known to oxidis an alcohol including CrOyH 2 S0 4 in aceton (Jones Reagent), 
Cr0 3 Pyr 2 (Collins Reagent), Mn0 2 or the methods of Swem r Dess-Martin . A preferred method is that of Swem 
involving the use of dry DMSO and xalyl chloride in dichloromethane as solv nt at -60*C under a nitrogen atmosphere. 



Scheme 13 



R7 ^B^Y R8 R7. b ^ R8 

OH O 

(XXXXIII) (XXXVII) 



General Method 0 

20 [0049] Compounds of the general formula (XXXVII) may also be prepared from compounds of the general formula 
(XXXVIII) by treatment with a suitable trrflate of the general formula (XXXX1V) in the presence of a base; for example 
pyridine, triethylamine or N-ethyl-diisopropylamine in a non protic solvent such as dichloromethane, THF or diethyl 
ether (scheme 14). Preferred conditions for this reaction involve the use of N-ethyl-diisopropylamine as the base in 
dichloromethane. 
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Scheme 14 




(XXXXJV) 




[0050) Inflates of the general formula (XXXXIV) may be prepared from alcohols of the general formula (XXXXV) by 
treatment with trifluoromethanesulfonic anhydride in the presence of a suitable base; for example pyridine, triethylamine 
or N-ethyl-diisopropylamine in a non protic solvent such as dichloromethane, THF or diethyl ether. Preferred conditions 
so include the use of trifluoromethane sulfonic anhydride in dichloromethane with pyridine as the soh/ent at 0°C to room 
temperature (scheme 15). 



ss 
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Scheme 15 
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[0051] Preperation of compounds of the type of example 24 (ie wherein the pyrollidine is attached at the 3-position 
to the methyl amino moiety), can be prepared according to scheme 16. 

[0052] Amines of the genera! formula (XXXXVII I) may be made according to the general method described in scheme 
16. The mesylate (XXXXVI) may be prepared in a 2-step procedure from (3R)-pyrroldinol, by suitable protection of 
the amine (preferably Boc), following such methods as described in •Protective groups in Organic synthesis*, by TW 
Greene and PGM Wutz (1991) or 'Protecting Groups' by PJ Kocienski (1994), followed by mesylation of the interme- 
diate alcohol. The alcohol is treated with methanesulphonyl chloride in the presence of a suitable base, such as iri- 
ethylamine or pyridine, in a non protic solvent such as dichloromethane, at between 0* to room temperature. Amines 
of general formula (XXXXVII) may be prepared by reaction of compounds of formula (XXXXVI) with potassium cyanide 
in a suitable high boiling solvent, preferably DMSO, at between room temperature and 100°C. Amines of general 
formula (XXXXVIII) may be obtained from the nitrile of formula (XXXXVII) by reduction using Raney® nickel in an 
alcoholic solvent, (eg methanol), under an atmosphere of hydrogen. 
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Scheme 17 
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[0053] This following synthetic methodology allows the preparation of preferred compounds of the type analogous 
to example 29. 

[0054] Palladium catalysed cross coupling of (XV) with vinyl tributyl tin, by analogy with methods described in (Org. 
React. 1997; 50) gave the vinyl acetonitrile, and subsequently the vinyl amine (XXXXIX), by employing a selective 

35 reducing agent (eg AlClg/LiAlh^) in a non protic solvent (eg tetrahydrofuran). Protection ol the amine with a suitable 
protecting group (preferably CBz) following methods described in 'Protective groups in Organic synthesis', by TW 
Greene and PGM Wutz (1991) or 'Protecting Groups' by PJ Kocienski (1994), followed by asymmetric aminohydrox- 
ylation (AA), according to the method of O'Brien et al (J.Chem. Soc.Perk. Trans. 1, 1998, 2519) provided the hy- 
droxyamine of general formula (LI). Subsequent methylation, using an alkylating agent (eg methyl iodide), under phase 

*o transfer conditions, using a catalyst such as benzyttriethylammonium chloride, provided the compound of general for- 
mula (Ul) 

[0065] Removal of the initial nitrogen protecting group may be achieved by, for example, hydrogenation in the pres- 
ence of a palladium on carbon catalyst in methanol, at a pressure of, typically 15 psL 

[0056] Compounds of formula (I) and the various intermediates and reagents required for the processes hereinbefore 
45 disclosed, when neither commercially available nor subsequently described, can be obtained either by analogy with 
the reactions described in the Examples and Preparations sections or by conventional synthetic procedures, in ac- 
cordance with standard textbooks on organic chemistry or literature precedent, from readily accesstole starting mate- 
rials using appropriate reagents and reaction conditions. 

[0057] The novel intermediates described herein form a further aspect of the invention. Where keto/enol tautomerism 
so is present the keto and enol forms are claimed separately and together (as a mixture). 

[0058] Suitable pharmaceutical and physiologically acceptable salts will be apparant to those skilled in the art and 
include for example acid addition salts formed with inorganic acids eg. hydrochloric, hydrobromic, sulphuric, nitric or 
phosphoric acid; and organic acids eg. succinic, maleic, acetic, fumaric, citric, 

tartaric, benzoic, p-toluenesulphonic, methanesulphonic or napthaJenesulphonic acid. Other non-physiobgicaJry ac- 
56 ceptable salts eg. oxalates may be used, for example in the isolation of compounds of formula (I) and are included 
within the scope of this invention. 

[0059] The acid addition salts of the compounds of formula (I) may be prepared in a c nventional manner. For ex- 
ample a solution of the free base is treated with the appropriat acid, either neat or in a suitable solvent, and the 
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resulting salt isolated either by filtration or by evaporation under reduced pressure of the reaction solvent. Pharma- 
ceuticalty acceptable base addition salts can be obtained in an analogous manner by treating a solution of a compound 
of formula (I) with the appropriate base. Both types of salt may be formed or interconverted using ion-exchange resin 
techniques. 

5 [0060] The subject invention also includes pharmaceutially acceptable solvates (including hydrates), and polymorphs 
of the compounds of the invention. It will be further appreciated that certain moieties known as Vo-moieties', for 
example as described in "Design of Prodrugs' by H. Bundgaard, Elsevier, 1985 (the disclosured of which is hereby 
incorporated by reference), may be placed on appropriate functionalities of the compounds of formula 1 . Such prodrugs 
are included within the scope of the invention. 

10 [0061] The subject invention also includes isotopically-labelled compounds, which are identical to those recited in 
Formula I, but for the fact that one or more atoms are replaced by an atom having an atomic mass or mass number 
different from the atomic mass or mass number usually found in nature. Examples of isotopes that can be incorporated 
into compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and 
chlorine, such as 2 H. 3 H, 13 C, 14 C, 15 N, 18 0, ,7 0, 31 P, *P, 35 S. 18 F, and ^Cl. respectively. Compounds of the present 

1$ invention and pharmaceutical^ acceptable salts of said compounds or which contain the aforementioned isotopes and/ 
or other isotopes of other atoms are within the scope of this invention. Certain isotopically -label led compounds of the 
present invention, for example those into which radioactive isotopes such as 3 H and 14 C are incorporated, are useful 
in drug and/or substrate tissue distribution assays. Tritiated, i.e., 3 H, and carbon-14, i.e. t 14 C, isotopes are particularly 
preferred for their ease of preparation and detectability. Further, substitution with heavier isotopes such as deuterium, 

6 i.e., 2 H, can afford certain therapeutic advantages resulting from greater metabolic stability, for example increased in 
vivo half- life or reduced dosage requirements and, hence, may be preferred in some circumstances. Isotopically la- 
belled compounds of Formula I of this invention and prodrugs thereof can generally be prepared by carrying out the 
procedures disclosed in the Schemes and/or in the Examples and Preparations below, by substituting a readily available 
isotopically labelled reagent for a non -isotopically labelled reagent. 

2s [0062] In therapy, the compounds of formula (I), their phanmaceutically acceptable salts, and pharmaceutically ac- 
ceptable solvates of either entity, can be administered alone, but will generally be administered in admixture with a 
pharmaceutical carrier selected with regard to the intended route of administration and standard pharmaceutical prac- 
tice. Preferably, they are administered orally in the form of tablets containing such excipients as starch or lactose, or 
in capsules or ovules either alone or in admixture with excipients, or in the form of elixirs, solutions or suspensions 

30 containing flavouring or colouring agents. They can also be injected parenteral^, for example intravenously, intramus- 
cularly or subcutaneousry. For parenteral administration, they are best used in the form of a sterile aqueous solution 
which may contain other substances, for example enough salts or glucose to make the solution isotonic with blood. 
For buccal, or sublingual administration they may be administered in the form of tablets or lozenges which can be 
formulated in a conventional manner. 

3S [0063] For oral, parenteral, buccal and sublingual administration to patients, the daily dosage level of the compounds 
of formula (I) and their pharmaceutically acceptable salts and solvates may contain from 1 to 1000 mg (in single or 
divided doses). Thus tablets or capsules may contain from 0.5 to 500 mg of active compound for administration singly, 
or two or more at a time, as appropriate. 

The physician in any event will determine the actual dosage which will be most suitable for an individual patient and it 
4> will vary with the age, weight and response of the particular patient. The above dosages are exemplary of the average 
case; there can, of course, be individual instances where higher or lower dosage ranges are merited and such are 
within the scope of this invention. 

[0064] The following formulation examples are illustrative only and are not intended to limit the scope of the invention . 
"Active ingredient means a compound according to formula 1 or a pharmaceutical^ acceptable salt thereof. 

45 

Formulation 1: 

[0065] A tablet is prepared using the following ingredients : 





Quantity (mo/tablet) 


Active ingredient 


250 


cellulose, macrocrystalline 


400 


silicon dioxide, fumed 


10 


stearic acid 


5 


total 


665mg 
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the components are blended and compressed to form tablets each weighing 665mg. 
Formulation 2 : 

s [0066] An intrvenous formulstion may be prepared as follows: 



10 



1S 



20 



2S 



30 



35 



40 



45 



SO 



Active ingredient 


100mg 


isotonic saline 


1,000ml 



[0067] Further aspects of the invention are as follows below 

(i) Pharmaceutical composition comprising a compound of formula (I), or a pharmaceutical^ acceptable salt thereof 
together with a pharmaceutically acceptable diluent or carrier. 

(ii) A compound of formula (I), or a pharmaceutically acceptable salt thereof for use as a medicament. 

(iii) Use of a compound of formula (I), or a pharmaceutically acceptable salt thereof for the manufacture of a 
medicament for the curative or prophylactic treatment of deep vein thrombosis (DVT) after surgery, major medical 
illness, paralysis, malignancy, prolonged immobilisation trauma, application of lower limb plaster casts, or fractures 
of the lower limbs or pelvis; recurrent DVT; DVT during pregnancy when there is a previous history thereof; reoc- 
clusion following thrombolytic therapy; chronic arterial obstruction; peripheral vascular disease; acute myocardial 
infarction; unstable angina; atrial fibrillation; thrombotic stroke; transient ischaemic attacks; disseminated intravas- 
cular coagulation; coagulation in extra-corporeal circuits; occlusion of arteriovenous shunts and blood vessel 
grafts (including coronary artery by-pass grafts); restenosis and occlusion following angioplasty; neurodegenera- 
tive disorders; inflammatory disorders; or scarring. 

(iv) A method of treating a mammal (including a human being) to cure or prevent deep vein thrombosis (DVT) after 
surgery, major medical illness, paralysis, malignancy, prolonged immobilisation trauma, application of lower limb 
plaster casts, or fractures of the lower limbs or pelvis; recurrent DVT; DVT during pregnancy when there is a 
previous history thereof; reocclusion following thrombolytic therapy; chronic arterial obstruction; peripheral vascu- 
lar disease; acute myocardial infarction; unstable angina; atrial fibrillation; thrombotic stroke; transient ischaemic 
attacks; disseminated intravascular coagulation; coagulation in extra-corporeal circuits; occlusion of arteriovenous 
shunts and blood vessel grafts (including coronary artery by-pass grafts); restenosis and occlusion following an- 
gioplasty; neurodegenerative disorders; inflammatory disorders; or scarring; which comprises treating said mam- 
mal with an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof. 

[0068] It will be appreciated that all references herein to treatment include curative, palliative and prophylactic treat- 
ment. 

[0060] The syntheses of the compounds of the invention and of the intermediates for use therein are illustrated by 
the following examples. The purity (Rf) of the compounds was routinely monitored by thin layer chromatography using 
Merck Kieselgel 60 F^ plates and the following solvent systems (SS): 

1. isobutyl methyl ketone: glacial acetic acid: water, 2:1:1 (upper phase); 

2. hexane:ethyl acetate, 1:1; 

3. hexaneethyl acetate, 7:3; 

4. dichloromethane:methanol:0.880 aqueous ammonia, 85:15:2; 

5. dichloromethane:methanol:0.S80 aqueous ammonia, 84:14:2; 

6. hexane:ethyi acetate, 6:4; 

7. dichloromethane:methanol:0.880 aqueous ammonia, 93:7:1 ; 

8. dichloromethane:methanol, 90:10; 

9. dichloromethane:methanol:0.880 aqueous ammonia 93:7:2; 

10. dichloromethane:methanol:0.880 aqueous ammonia, 90:10:1: 

11. dichkxomethane:methanol. 95:5; 

12. dichtoromethane:methanol:0.880 aqueous ammonia, 193:7:1; 

13. ethyl acetate; 

14. hexane:ether, 1:1; 

15. hexane:ether, 1:3; 

16. dichloromethane:methanol:0.880 aqueous ammonia : 80:20:5; 

17. chlorof rm:methanol : 95:5; 

18. hexane:ethyl acetat , 3:7; 
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19. methanol: ethyl acetate: glacial acetic acid:0.880 aqueous ammonia: water, 60:12:4:4:8. 

[0070] ! H Nuclear magnetic resonance (NMR) spectra were recorded using either a Varian Inova 300 or a varian 
I nova 400 spectrometer and were in all cases consistent with the proposed structures. 

[0071] Mass spectra were obtained with a Fisons Instrument Trio 1000 spectrometer using thermospray ionisation. 
[0072] Room temperature means 20-25°C. 

Example 1 

(fl,S)2-f 3-f(2-Amino-1 -benzvlethvl)amino1-6-methvl-2-oxo-1 (2H^pyridinvn-fV-(1 H-indolS-ylmethvOacetamide. 
[0073] 




Preparation 1 

(ff.SVBenzvl A/»(2>hvdroxv-3>phenvlpropvncart)amate 
[0074] 




[0075] 1-Amino-3-phenyl-2-propanol (3.9g, 25.79mmol; prepared as described In J. Amer. Chem Soc 1946, 203) 
was dissolved in CH 2 CI 2 (200m!) and treated with triethylamine (0.35ml, 2.58mmol) followed by 1 -[(benzyloxy)carbonyl] 
oxydihydro-1 H-pyrrole-2,5-dione (6.43g, 25.79mmol) and the resultant mixture stirred at room temperature (72hr). The 
resultant mixture was washed with aq citric acid (1 N, 200ml), sat aq brine (2 x 200ml) and dried over MgS0 4 . Removal 
of the drying agent by filtration followed by evaporation of the solvent gave the desired product as a viscous clear oil 
<5.18g, 78%). *H NMR (COCy d 1.60 (m, 1H), 2.20 (s, br, 1/2H), 2.70 (m, 1H), 2.80 (m, 3/2H), 3.20 (m, 1/2H), 3.45 
(m, 1/2H), 3.95 (m t 1H), 5.10 (s, br, 2H). 5.30 (m, 1H), 7.19-7.35 (m, 10H). LRMS mtl = 286.3 (M+1). 
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Preparation 2 

Benzyl rV-f2-oxo3-phenvloropyHcarbamat9 
S [0076] 



10 



is 




[0077] Dry DMSO (3.0ml, 43.54mmd) in CH 2 CI 2 (6. 9ml) was added dropwise to a solution of oxalyl chloride (1 .73ml, 
19.91mmol) in Ch^Cfe (35ml) at -60*C under a nitrogen atmosphere. After stirring for 2mins at -60°C a solution of 

so (flS)-benzyl-AH2-hydroxy-^ 18.15mmol) in CH^C^ (17ml) was added 

dropwise over 10 mins followed by triethylamine (1 7.63ml, 90. 74m mot). The resultant mixture was allowed to warm to 
room temperature, whereupon water (100ml) was added. The aqueous mixture was extracted with CHgC^ (3 x 100ml) 
and the combined organic extracts washed with sat aq brine (2 x 250ml) and dried over MgS0 4 . Filtration away from 
the drying agent folbwed by evaporation of the solvent gave the crude product which was purified by chromatography 

25 (SiOg; eluting with 40:60 hexane:ethyl acetate) to give the desired product (yellow crystalline solid, 4.41 g, 86%). *H 
NMR (CDCI 3 )5 :3.72 (s, 2H), 4. 11 (d, 2H), 5.09 (s. 2H), 5.45 (s, br, 1 H). 7.20-7.37 (m, 1 0H). LRMS m/z = 301 .0 (M+18)*. 

Preparation 3 

30 Benzyl AH6-methy1-2-oxo-1 ,2-dfoydro-3-pyridinyt)carbarnate 
[0078] 



35 



40 




[0079] A suspension of 6Vnethy1-2K»o-2,3^ihydro-3-pyridinecarboxylic acid (20g, 0. 1 3mol) in dioxan (400ml) was 
treated with triethylamine (22ml, 0.15moO followed by diphenylphosphoryl azide (30.8ml, 0.14mol) and heated under 
reflux for 2hr A further portion of diphenylphosphoryl azide (3ml) and triethylamine (2ml) were added and heated under 
45 reflux for a further 1hr. The resultant mixture was then treated with benzyl alcohol (18.8ml, 0.1 8moi) and heated under 
reflux for 18hr. The resultant mixture was cooled, evaporation of the solvent gave a crude solid which was triturated 
with water. The solid was collected by filtration, washed with HCI (1 IM, 300ml) then water. The solid was triturated with 
diethyl ether, filtered, washed with diethyl ether and dried to give the desired product (22g, 65%). 'H NMR (COCI 3 )5 
1 .20 (s, 1 H), 2.30 (s, 3H), 5.20 (s, 2H), 6.05 (d, 1 H), 7.40 (m, 5H), 7.70 (s, 1 H), 8.00 (d, 1 H). LRMS rrvz = 259.2 (M+1 )♦. 

so 



66 
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Preparation 4 



tert-Butvl 2-f 3-f (benzvloxv)carfaonvl]amino-6-fTiethvl'2-oxo-l fcHI-pyridinvflacetat 



[0080] 




[0081] A slurry of benzyl A^(6-memyl-2<>xc>-1,2^ihydro-3iDyridinyl)cafbamate (preparation 3) (20g, 78mmol) in 
2-butanone (500ml) was treated with KgCOs (53. 9g. 94mmoi) and further 2-butanone (100ml). The resultant mixture 
was treated cautiously with fort-butyl 2-bromoacetate (15.2ml, 94mmol) and stirred at room temperature for 18hr. The 
solvent was evaporated and the crude material was partitioned between ethyl acetate and water. The aqueous layer 
was washed with ethyl acetate, the combined organic layers washed with sat aq brine and dried over NajSCV Removal 
of the drying agent by filtration followed by evaporation of the solvent gave the crude product which was purified by 
recrystallisation from ethyl acetate : hexane to give the desired product (white solid, 15.1 g, 52%). 1 H NMR (CDCI 3 )5 : 
1.40 (s, 9H), 2.20 (s. 3H), 4.70 (s. 2H), 5.20 (s, 2H), 6.05 (d, 1H). 7.40 (m. 5H), 7.70 (s, br. 1H). 7.90 (d, 1H). LRMS 
m/z = 373.6 (M+1)* 

Preparation 5 

te/f-Butyl 2-f3-amino-6-methvl-2-oxo-1 (2H)-pyridinvl1acetate 



[0083] f0rt-Butyl-2-[3-[(benzyloxy)wrbonylJam!rK>^-methyl-2-oxo-1 (2H)-pyridinyl]acetate (preparation 4) (5g, 
l3mmol) was dissolved in ethyl acetate (70ml), treated with 10% Pd on carbon catalyst (400mg) and stirred under a 
hydrogen atmosphere (2psi, room temperature, 3hr). The catalyst was removed by filtration, and the solvent evaporated 
to dryness to give the desired product as a cream solid (3.08g, 99%). *H NMR (CDCy8 1.40 (s, 9H). 2.20 (s. 3H). 
4.00 (s, br, 2H), 4.70 (s, 2H), 5.90 (d, 1 H), 6.45 (d, 1 H). LRMS m/z = 239.5 (M+1 )♦. 



[0082] 




O 
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Preparation 6 

(ftSHert-Butvl 2-f3-f(1 ^enzvl-24(benzvloxvk:arb^ 
[0084] 




O 



[0085] fert-Butyl-2-[3-amin<>-6-methyl-2oxo-1 (2H)-pyridinyl]acetate (preparation 5) (0.476g, 2.00mmol) and benzyl 
/v*-(2-oxo-3-phenylpropyl)carbamate (preparation 2) (0.68g, 2.4mmol) was dissolved in THF (10ml) and acetic acid 
(0.1 32g, 2.2mmol). This mixture was treated with sodium triacetoxyborohydride (0.634g, 3.0mmol) and the resultant 
mixture stirred (18hr, room temperature). A further quantity of benzyl A/-(2-oxo-3-phenylpropyl)carbamate (0.46g, 
1 .6mmol) was added followed by sodium triacetoxyborohydride (0.634g, 3.0mmol) and the mixture stirred (room tem- 
perature, 18hr). The resultant mixture was diluted with CH 2 CI 2 (100ml) and washed with sat aq NaHC0 3 (100ml), sat 
aq brine (100ml) and dried over MgS0 4 . Filtration away from the drying agent and evaporation of the solvent gave a 
pale yellow oil which was purified by chromatography (SO2, gradient elution 1 00% hexane; 90: 1 0 hexane: ethyl acetate; 
80:20 hexane:ethy1 acetate; 75:25 hexane:ethyl acetate). 

[0086] Thedesired product was isolated impure (paie yellow oil, 1 0g). 1 H NMR (CDCI3) 5 1 .45 (s, 9H), 2.15 (s, 3H), 
2.70 (m. 1H). 2.80 (m, 1H), 3.15 (m, 1H) t 3.40 (m. 1H), 3.65 (m, 1H), 4.70 (m, 2H). 5.10 (m. 3H), 5.90 (d, 1H), 6.25 (d t 
1H), 7.10-7.40 (m, 11H). LRMS m/z = 506.3 (M+1). 

Preparation 7 

(RS)-2-f3-f(1 -Benzvl-2>f(benzvloxv)carbonvnaminoelhvl)amino1-6-methyl-2-oxo-1 (2H)-pvridinvl1acetic acid. 
[0087] 




[0088] (ff,SHert-Butyl-2-{3-{(1 -benzy1-2-[(benzyloxy)caroonyl]aminoethyl)amino]-6-methyl-2-oxo-1 (2H)-pyridinyl] 
acetate (preparation 6) (1.0g, 1.98mmol), was dissolved in CHjC^ (16ml) and treated with TFA (8.0ml). After stirring 
at room temperature for 5hr, the resultant mixture was evaporated to dryness and azeotroped with CHfii^ (x3). Chro- 
matography (SiOg, gradient elution 1 00% CH^lg; 95:5 CHgCI^MeOH; 90:10 CH 2 CI 2 :MeOH) gave the desired product 
(white powder, 0.358g, 40%). 1 H NMR (o*-DMSO)6 2.05 (s, 3H), 2.75 (m, 1H), 2.85 (m, 1H), 2.90 (m, 1H), 3.15 (m, 
1H), 3.50 (m, 1H), 4.45 (s, br, 2H), 4.95 (d. 1H), 5.0 (s, 2H). 5,90 (d, 1H), 6.25 (d. 1H), 7.10-7.30 (m, 10H), 7.45 (t, br. 
1H). LRMS m/z = 450.3 (M+1)+. Found C 56.30, H 4.87, N 7.24%; (W^Og requires C 56.42, H 5.33, N 7.50%. 
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Preparation 8 

1 Wndol-5-vlmethylamin 

[0089] 




[0090] A stirred solution of 1 H-indole-5-carbonitrile (4.0g s 28. 1 mmol) in THF (50ml) at 0°C was treated dropwise with 
lithium aluminium hydride in THF (1M, 9Sml.98mmol). 

[0091] The resultant mixture was stirred, warming to room temperature overnight. Sat. aq. NaHCOj (60ml) was 
added at 0*C and resultant mixture was filtered through filter agent c elite 521 and washed with THF. Evaporation of 
the solvent gave the crude product which was purified by chromatography (SiO^, gradient elution with 95:5 CH 2 CI 2 : 
MeOH; 90:10 CH^MeOH; 90:10:1 CHjC^MeOHiNHj) to give the desired product (white powder, 12.9g, 71%). 1 H 
NMR (CD 3 OD) 8 4.10 (s, 2H), 6.50 (d, 1H), 7.15 (d ( 1H), 7.30 (d. 1H), 7.40 (d, 1H), 7.60 (s, 1H). LRMS m/z = 147.2 
(M+1)+. 

Preparation 9 

(RSVBenzvl A/»2-f ( 1 -24(1 H-indol-5>ylmethvnaminoV2-oxoethyl-6-methv1-2-oxo-1 ,2^ihvdro-3-pyridinv1)amino1- 
3-phenvlpropvlcarbamate. 

[0092] 




[0093] (ft,S)-2-[3-{(1 ^enzyl-24(benzyloxy)cart^yl]aminoethyl)aminol-6Hfn (2H)-pyridinyl]acetic acid 

(preparation 7) (157mg, 0.349mmol), 1 H-indol-5-ylmethylamine (preparation 8) (50mg, 0.349mmol), HOBT (49mg, 
0.349mmol), WSCDI.HCI (75mg, 0.391 mmol), N-methylmorpholine (145mg, 1 40mmol) and DMF (5.0ml) were stirred 
at room temperature for 18hr. The reaction mixture was diluted with water (20ml) and ethyl acetate (20ml) and shaken 
in a separatory funnel. The organic layer was separated, washed with sat aq brine (20ml), dried over MgS0 4 . Filtration 
away from the drying agent followed by evaporation of the solvent gave the crude product which was purified by chro- 
matography (SiC^, gradient elution 50:50 hexane:ethyi acetate; 100% ethyl acetate) to give the desired product (white 
foam, 0.153g, 76%). 1 H NMR (CDCI3) 6 2.35 (s, 3H), 2.78 (d, 2H), 3.15 (m, 1H), 3.35 (m, 1H), 3.65 (m, 1H), 4.50 (d, 
2H), 4.75 (AB Quartet, 2H), 5.0 (s. br, 1H), 5.05 (s, 2H), 5.95 (d, 1H), 6.30 (d, 1H), 6.50 (s, 1H), 6.95 (s, br, 1H), 7.0 
(d, 1H), 7.10-7.35 (m, 13H), 7.45 (s. 1H), 8.15, (s, br, 1H). LRMS m/z = 578.4 (M+1). 
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Preparation 10 

(RS)-2-f3-f( 2-Amino-1 -benzvlethvnamino1-6-methvl-2-oxo-1 (2H>-Dvridinvl1-AM 1 Wndol-S-vlmethyllacetamide. 
[0094] 




(0095] (ft,S)-Benzyl-A/-2-[(1 -2-[(1 H- indol-5-ylmethyl)ainino]-2K)xoGthyl-6-m8thyl-2-oxo-1 ,2-dihydro-3-pyridinyl) 
amino]-3-phenytpropylcarbamate (preparation 9) (0.15g, 0.259mmol) was dissolved in ethanol (10mL), treated with 
1 0% Pd on carbon catalyst (50mg) and stirred under a hydrogen atmosphere (1 5psi, room temperature. 1 8hr). A further 
50m g of 1 0% Pd on carbon was added and stirring under hydrogen (1 5psi) continued for 1 8hr. The catalyst was removed 
by filtration, the solvent evaporated to dryness and the resultant crude product purified by chromatography (SiO^, 
gradient elution 90:10 CHgCl^MeOH; 90:10:0.5 CHgC^MeOH'.NH^ 90:10:1 CHgC^MeOI+NHg) to give, recovered 
starting material as the first eluted fraction (8mg at 53%) and the desired product as the second eluted fraction (white 
solid, 28mg at 24%). 1 H NMR (CD 3 OD) 6 2.25 (s, 3H), 2.75-2.90 (m, 3H), 3.0 (dd, 1H), 375 (s, 1H), 4.50 (s, 2H), 4.75 
(d, 1H). 4.90 (d, 1H). 6.10(d. 1H). 6.40(d, 1H), 6.45 (d, 1H), 7.05 (d. 1H), 7.10-7.30 (m. 6H), 7.35 (d, 1H), 7.50 (s, 1H). 
LRMS m/z = 444.2 (M+1)* 

Example 2 

2-[3-(3-f(DimBthylamino)methvllpheneft^ 
[0096] 




Preparation 11 

Methyl 34(methytamino)cart>onvnbenzoate 
[0097] 




o o 



[0098] A slurry of methyl isophthalate (5.10g, 0.028mol) in Ch^Cfe (100ml) at room temperature was treated with 
oxalyl chloride (6.0ml) foil wed by DMF (3 drops). The resultant mixture was stirred under reflux (90 mins). The resultant 
mixtur was cooled to room temperature, the solvent removed by evaporation and the residue azeotroped with d-feCfe. 



34 



EP 0 997 474 A1 

The resultant mixture was dissolved in THF (100ml), cooled to 0°C and treated with a solution of methylamine (2M, 
28ml,5Smmol) in THF. The mixture was allow d to warm to room temperature overnight, solvent r moved by evapo- 
ration and resultant mixture was partitioned between ethyl acetate (200ml) and water (200ml). The organic layer sep- 
arated and washed with sat aq NaHCO^ sat aq brine, and dried over MgS0 4 . Removal of the drying agent by filtration 
followed by evaporation of the solvent gav the desired product (whit solid, 4.60g, 79%). 1 H NMR (CDCyS 3.00 (d, 
3H). 4.00 (s, 3H). 6.30 (s. or, 1H), 7.50 (t, 1H), 8.00 (d, 1H), 8.20 (d 1H), 8.40 (s, 1H). LRMS mti = 211.1 (M+18)+. 

Preparation 12 

3-f(Methylamino)methvllphenvtmethanol 
[0099] 




[0100] A stirred solution of methyl 3-{(methylamino)carbonyl]benzoate (preparation 11) (5.0g, 20.7mmol) in THF 
(120ml) was treated dropwise with a solution of lithium aluminium hydride (1M, 30ml,30mmol) in THF. The resultant 
slurry was stirred under reflux overnight, cooled and treated with water (1.1 ml), 15%NaOH (1 .8ml) and water (2.5ml). 
The resultant gel was removed by filtration, the liquors concentrated in vacuo and taken up in ethyl acetate (120ml). 
The organic layer was washed with sat aq brine (1 00ml) and dried over MgS0 4 . Removal of the drying agent by filtration 
followed by evaporation of the solvent gave an oil which was purified by chromatography (SiO^, gradient elution with 
CHgClg; 95:5 CH^MeOH; 90:10 CHjCI^MeOH; 90:10:1 CH2CI 2 :MeOH:NH 3 ; 85:15:1 CHjCI^MeCMNHa). The sec- 
ond eluted material proved to be the correct product (2.9g, 69%,). 1 H NMR (CDCI 3 ) h 2.20 (s, 2H), 2.40 (s, 3H), 3.70 
(s, 2H), 4.60 (s. 2H), 7.20-7.40 (m, 4H). LRMS m/z = 152.4 (M+1)*. 

Preparation 13 

tert-Butyl /^l3-(bromomethyl)benzvl1-/vVnethvlcarbamate 
[0t01] 




CH 3 O 

[0102] A milky suspension ol 3-[(methylamino)methyl]phenylmethanol (preparation 12) (2.7g, 17.9mmol) in THF 
(60ml) and water (60ml) was treated with di-t-butylpyrocarbonate (5.4g,24.7mmol) and the mixture stirred at room 
temperature overnight. 

[0103] The THF was evaporated and the aqueous residue treated with ethyl acetate (250ml). The organic layer was 
washed with sat aq brine (1 00ml) and dried over MgS0 4 . Filtration away from the drying agent followed by evaporation 
of the solvent gave the crude product which was purified by chromatography (SiOj, eluting with 95:5CH 2 Cl2:MeOH) 
to give the intermediate ferT-butyi A43-(hydroxyrT^thyl)benzyq-/vWnethy1carbamate(4.2g) which was used directly in 
the next step. 

[0104] A stirred solution of te/rtuty1-A^[3-(hydroxymethyl)benzyl]-/^methylcaroamate (4.2g, 16.7mmol) in CH 2 CI 2 
(150ml) at 0*0. was treated with carbon tetrabromide (8.0g, 24.1mmoQ and triphenyl phosphine (6.35g, 24.21mmol). 
The resultant solution was warmed to room temperature and stirred for 4 days. The resultant mixture was evaporated 
to dryness and the residue purified by chromatography (SiC^, gradient elution with 100% hexane; 99:1 hexane:ethyl 
acetate; 95:5 hexane: ethyl acetate) to give the desired product (3 32g, 60%). 1 H NMR (CDCyS 1 .50 (s. 9H), 2.80 (s t 
br, 3H), 4.20 (s, 2H), 4.30 (s, 2H), 7.15 (m. 1H), 7.25 (m, 1H), 7.30 (m, 2H). LRMS m/z = 333.2 (M+18)*. 
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Preparation 14 

terf-Butvl AAf3-(cvanomethyl)benzvl1>rV>methv(carbamat9 



[0105] 



CH 3 




CH 3 0 



[0106] f9rt-Buty^/^[3-(bromomethyl)benzyl]-A/^othylcart)aniate (preparation 1 3) (3.2g, I0.18mmol) was dissolved 
in acetonitrile (50ml) and treated with sodium cyanide (123g, 25.l0mmol) followed by benzyl triethylammonium bro- 
mide (220mg, 0.8mmol) and the resultant mixture stirred at room temperature for 4 days. The resultant slurry was 
diluted with ethyl acetate (200m!) washed with water, sat aq brine and dried over MgS0 4 . Removal of the drying agent 
by filtration followed by evaporation of the solvent gave a pale yellow solid which was purified by chromatography 
(SiO* eluting with 100% CH 2 C\£ to give the desired product with a trace of impurity (3.0g). 1 H NMR (CDCI 3 )6 1 .50 (s, 
9H), 2.80 (s, b, 3H), 3.75 (s, 2H), 4.40 (s, 2H), 7.20 (m, 3H), 7.35 (t ( 1H). LRMS m/i = 278.1 (M+18)T 

Preparation 15 

tert-Butyl /V»f3-(2-aminoethvnbenzvll'rV-methvlcarbamate 



[0108] tort-Butyl- N-[3*(cyanomethyl)benzyl>N-methylcarbamate (preparation 14) (3g, 11.5mmol, slightly impure) 
was dissolved in ethanol saturated with NH 3 (300ml), treated with Raneytfc Nickel (500mg) and stirred under a hydrogen 
atmosphere (60psi. room temperature, 1 8hr). The catalyst was removed by filtration under nitrogen, the solvent evap- 
orated to dryness and the resultant crude product purified by chromatography (SiC^ gradient elution with 1 00% CH 2 CI 2 ; 
95:5 CH 2 CI 2 :MeOH; 90:10 CH^MeOH) to give the desired product (2.40g, 78%). 1 H NMR (CDCI 3 )8 1.20 (s, 2H), 
1 .50 (s, 9H), 2.70-2.90 (m, 5H), 3.00 (s, 2H), 4.20 (s, br, 2H), 7.05 (s, br. 3H), 7.25 (s, br, 1 H). LRMS m/z = 265. 1 (M+1 )*. 

Preparation 16 

(fl.S^-Benzvl 24(1 -cvanoeth vDam inolacetate hydrochloride 



[0107] 




'3 



[0109] 
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[0110] A cooled solution of glycine benzylester free base (1 2.9g, 78.09mmol -from the HCI salt by partition between 
ethyl acetate and brine basified with sat Na 2 C0 3 solution) in CH 2 CI 2 (100ml) with 3A molecular sieves was treated 
with a solution of acetaldehyde (4.36ml, 78.09mmol) in CHjCfe (5ml). After 30mins the mixture was treated dropwise 
with a solution of TMSCN (10.40ml, 78.09mmol) cautiously, and the temperature maintained at 5°C. The resultant 
mixture was stirred at room temperature for 3hr, washed with water, the aqueous layer extracted with CHgClg (x2), the 
combined organic layers dried over MgS0 4 and the solvent evaporated. The resultant pal yellow oil was taken up in 
ether (150ml) treated with a solution of HCI in ether (1M. 78ml) to precipitate a solid which was collected by filtration, 
dried to give the desired product (17.85g. 89%). 'H NMR (CD3OD) 5 1.70 (d. 3H), 4.20 (s, 2H). 4.70 (q, 1H). 5.30 (s, 
2H), 7.40 (m, 5H). LRMS m/z = 236.3 (M+18)* 

Preparation 17 

Benzyl 24 3,5-dichloro-2-methvl-6-oxo-1 (6H)-pvrazinyl1acelale 



[0112] A suspension of benzyt-2-[(1-cyanoethyl)amino]acetate hydrochloride (preparation 16) (17.8g, 69.88mmol) 
in toluene (120mi) was treated cautiously with oxalyi chloride (24.38ml). Once effervescence had ceased the reaction 
was heated at 100°C (24hr). The reaction was cooled, solvent evaporated to dryness and the resultant crude product 
purified by chromatography (SiOg, gradient elution with 70:30 pentaneiethyl acetate; 50:50 pentane:ethyt acetate; 30: 
70 pentane:ethyl acetate; 100% ethyl acetate). Chromatography again, (SO^, eluttng with 100% 0H 2 C\^) gave the 
desired product as an off-white solid (9.40g, 41%). 'H NMR (CD 3 OD) 5 2.35 (s, 3H), 4.90 (s, 2H), 5.25 (s, 2H), 7.40 
(m, 5H). 

Preparation 18 



Benzyl 2H3-f(3-f(te*butoxvcarb^ 
pyrazinyllacetate 



[0114] rert-Butyl-/V-[3-(2-aminoethy1)benzyQ-n^ (preparation 15) (0.5g, 1.S9mmol), benzyl^-frS-d 

ichloro-2-methyl-6-oxo-l (6H)-pyrazinyl]acetate (preparation 1 7) (0.6g, 1 .83mmol) and triethylamine (0.5ml, 3.66mmol) 
in ethyl acetate (30ml) were stirred at reflux for 24hr. The resultant mixture was diluted with ethyl acetate (20ml) and 
washed with water, sat aq brine, dried over MgS0 4 . Removal of the drying agent by filtration followed by evaporation 
of the solvent gave a red oil which was purified by chromatography (SiOj, gradient elution with 100% CH 2 CI 2 ; 99:1 
CH^MeOH; 98:2 CHgCI^MeOH) to giv the desired product (0.76g, 75%). 1 H NMR (CDCI3) 6 1.45 (s, 9H), 2.20 
(s, 3H). 2.80 (s, br, 3H), 2.90 (t, 2H), 3.70 (m, 2H), 4.20 (s, br, 2H), 4.80 (s, 2H), 5.20 (s, 2H), 6.10 (m, br, 1H), 7.10 



[0111] 




[0113] 



H 
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(m, 3H), 7.25 (m, 1H), 7.35 (m. 5H). LRMS m/z = 555.3 (M+1)*. Found C 62.50, H 6.34, N 9.98%; O^^OgC! 
requires C 62.75. H 6.36, N 10.09 %. 

Preparation 19 

Benzyl 2^3^loro-2-me1hvl5-(3^(methv1amino)m^ 
[0116] 




[0116] Benzyl-2«[3-[(3^(ferf-butoxycarbonyl)^ 

(2H)-pyrazinyl]acetate (preparation 18) (0.7g, 1 .26mmol) was dissolved in CHgClg (10mf) and treated with TFA (1 .0ml). 
After stirring at room temperature tor 3hr, the reaction mixture was evaporated to dryness then dissolved in ethyl acetate 
(200m 0 washed with sat aq NaH C0 3 , sat aq brine, dried over MgS0 4 . Removal of the drying agent by filtration followed 
by evaporation of the solvent gave a dark brown oil which was purified by chromatography (SiOj, gradient elution with 
100% CH^Cfe; 98:2 CH^MeOH; 95:5 CHgC^MeOH; 95:5:1 CH 2 CI 2 :MeOH:NH 3 ) to give the desired product (0.38g, 
65%). 1 H NMR (CDCI 3 )6 2.00 (s, br, 1 H), 2.20 (s, 3H), 2.45 (s, 3H), 2.90 (t, 2H). 3.70 (m, 2H), 3.75 (s, 2H), 4.80 (s, 
2H), 5.20 (s, 2H), 6.10 (m, br t 1H), 7.10 (m, 1H), 7.15 (m, 2H), 7.25 (m, 1H), 7.35 (m, 5H). LRMS m/z = 455.0, 457.2 
(M+1)* 

Preparation 20 

Benzyl 2^3<hlorch5-(34(dimethvlam^ 
[0117] 




[0118] A stirred solution of benzyl 2-[3-chloro-2-methyl-5-(3 [(methytamino)methyl]phenethylamino)-6-oxo-1(6H)- 
pyrazinyl]acetate (preparation 19) (0.38g, 0.83mmol) in CHjClj (10ml) was treated with formaldehyde (0.3lml). After 
stirring at room temperature for 45mins, the resultant cloudy mixture was treated with sodium triacetoxyborohydride 
(253mg,1 .1 9mmol) and stirred at room temperature for a further 2 days. The reaction mixture was diluted with CHjC^ 
(200ml) and washed with sat. aq NaHCOj. sat aq brine and dried over MgS0 4 . Removal of the drying agent by filtration 
followed by evaporation of the solvent gave a crude solid which was purified by chromatography (SiO^, gradient elution 
with 100% CHjClfr 95:5 CH^C^^eOH; 90:10 Cr^C^MeOH) to give the desired product (0.30g, 77%). 1 H NMR 
(CDCl3)6 2.20 (s, 3H), 2.25 (s, 6H), 2.90 (1, 2H). 3.40 (s. 2H), 3.70 (m, 2H). 4.80 (s. 2H), 5.20 (s, 2H). 6.10 (m, br, 1H). 
7.1O-7.20 (m, 3H), 7.25 (m, 1H), 7.35 (m, 5H). LRMS m/z = 469.2, 471.2 (M+1). 
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Preparation 21 

2-(3-(3^(Dim9thvlamino)methvnpte^ acid 
[0119] 




[0120] Benzyl-2-[3-chloro-5-(3-[(dimethylamino)methyi]p^ 

(preparation 20) (137mg,0.29mmol) was dissolved in methanol: water (10:2, 20ml), treated with Pearlman's catalyst 
(10mg) and stirred under a hydrogen atmosphere (60psl, room temperature, 2.5hr). The catalyst was removed by 
filtration, followed by evaporation of the solvent and azeotroping with C HgClj to yield a crude yellow solid. To the crude 
mixture, 1H-indol-5-yimethylamine (preparation 8) (43mg, 0.29mmol). HOBT (46mg, 0.34mmof). WSCDI.HCI (74mg, 
0.39mmol), N-methylmorpholine (0.061ml, 0.55mmol) and DMF (5ml) were stirred at room temperature for 18hr. The 
resultant mixture was evaporated to dryness and azeotroped with CHjCIj. Water (2ml) was added followed by aq 
Na 2 C0 3 (a few drops) and the residue treated with ethyl acetate and methanol. The organic layer was separated, dried 
over MgS0 4 . Filtration away from the drying agent followed by evaporation of the solvent gave the crude product which 
was purified by chromatography (SO^, gradient elution with 100% CHjC^; 95:5 CH 2 CI 2 :MeOH; 95:5:0.5 CH 2 CI 2 :Me- 
OH:NH 3 ) to give the desired product (10mg, 7%). 

i H NMR (CDCI 3 ) 6 2.10 (s. 3H), 2.20 (s, 6H), 2.90 (t, 2H), 3.45 (s f 2H), 3.60 (t, 2H), 4.45 (s, 2H), 4.70 (s, 2H), 6.40 (m, 
br, 2H), 6.70 (m, 1H), 7.05 (m, 2H), 7.10-7.30 (m, 4H), 7.35 (m, 2H), 7.50 (m, 2H). LflMS m/z = 473.2 (M+1)* 

Example 3 

2-f3-Chforo-5-(34(dimethyiamino)me 
acetamide 

[0121] 



CI 
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Preparation 22 

2-f 3-Chtorch5-(34(dimeth vfam^ (6Hiovrazinvnacetic acid hydrochloride 



[0122] 



H 3 C 



CH; 




OH .HCI 



[0123] Benzyl-2-[3^hloro-5-(3-[(dimethylamino)m^ 

(preparation 20) (lOOmg, 0.21mmol) was dissolved in ethanol (10ml), treated with 10% Pd on carbon catalyst (20mg), 
aq HCI (1 m, 0. 1 ml) and stirred under a hydrogen atmosphere (20psi, room temperature, 2hr). The catalyst was removed 
by filtration, the solvent evaporated to dryness and the residue azeotroped with CHjC^ to give the desired product, 
slightly impure (white solid, 85mg). 'H NMR (CD 3 OD)5 2.30 (s, 3H), 2.80 (s, 6H), 3.00 (t, 2H), 3.60 (t, 2H), 4.20 (s, 
2H), 4.70 (s, 2H). 7.30 (m, 2H), 7.40 (m, 2H). LRMS m/z = 379.1 (M+1)*. 

Preparation 23 

243-Chtoro-5-(3^dimethv^ 



[0125] The title compound was prepared by a similar method to preparation 9 from 2-[3-chloro-5-(3-{(dirTiethy (amino) 
methyl]phenethylamino)-2-methyl-6-oxo-1 (6H)-pyra2inyl]acetic acid hydrochroride (preparation 22) (85mg, 0.20mmol) 
and 1 H-indol-5-ylmethylamine (preparation 8) (35mg, 0.24mmol) to give the title compound (100mg, 
0.19mmol, 9B%). 'H NMR (CD 3 OD) 62.20 (s, 3H), 2.70 (s, 6H), 3.00 (m, 2H), 3.60 (m. 2H), 4.20 (s, 2H), 4.50 (s, 2H), 
4.80 (m, 2H), 7.05 (m, 1H), 7.10-7.55 (m, 9H), 7.75 (m, 1H), 7.85 (m, 1H). LRMS m/z = 507.3, 509.3 (M+1)* 



acetamide 



[0124] 



H 3 C 
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Example 4 

2-[3-f f 1 SH -Ben2vl-2^dtm 9thvlamino)eth^1amlno^^ethvl-2-oxo-l {2HlpyrazinvlVAMl Wndol-5-ylmethvl) 
acetamidg - 

[0126] 




I 

CH 3 

Preparation 24 

Benzyl 2-f3-f(1 SH ■ben2vl-2-(dimethylamino)ethvnamtno-5<hloro^-m9thvl-2-oxo-1 (2H)-pyrazinyllac9tate 
10127] 



CI 




[0128] The title compound was prepared by a similar method to preparation 18 from AH(2S)-2-amino-3-phenylpro- 
pyl]-A/,/Wimethylamine (190mg, 1.07mmot; prepared as described in Chem Pharm. Bull. 1970, 18,1731-1736) and 
benzyl 2-[3,5-dichloro-2-methyl-6-oxo-1(6H)-pyrazinyl]acetate (preparation 17) (361 mg, 1.10mmol)- The crude prod- 
uct was purified by chromatography (SiCfc gradient elution 100% hexane; 80:20 hexane: ethyl acetate; 60:40 hexane: 
ethyl acetate; 40:60 hexane:ethy1 acetate; 20:80 hexane:ethyl acetate) to give the desired product (yellow solid, 260mg, 
50%). 'H NMR (CDCI3) 5 2.20 (m, 9H), 2.30 (m, 1H), 2.20 (m, 1H). 2.85 (m, 1H), 3.10 (m, 1H), 4.25 (m, 1H), 4.80 (s, 
2H), 5.20 (s, 2H), 6.20 (m, 1H), 7.20 (m, 5H), 7.35 (m, 5H). LRMS m/z = 469.2, 471.3 (M+1)*. 
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Preparation 25 

2-f3-f(1 SV1 -Ben2vt-2-rdim 8thviamino)ethvnamino^-methyl-2-oxo-1 (2H^pyrazinylVrV»(1 H-indol-5-vlmethvh 
acetamjde 

[0129] 




CH 3 

[01 30] The title compound wa6 prepared by a similar method to Example 2 from benzyl 2-[3-[(1 S)-1 -benzyl-2-(dimeth- 
ylamino)ethyl]amino-5<hloro-6-methyl-2-oxo-1 (2H)-pyrazinyl)acetate (preparation 24) (240mg, 0.51 mmol) which was 
treated with Pearlman's catalyst (see example 2) to give a crude acid (168mg, 95%). The crude acid (100mg, 0.25mmol) 
was coupled with 1H-indol-5-ylmethylamine (preparation 8) (41 mg, 0.29mmol). to give a crude mixture which was 
purified by chromatography (SiO* eluting with 100% CH 2 CI 2 ; 95:5 CH 2 CI 2 :MeOH; 95:5:0.5 CHjC^MeOH^H-j) to 
give example 5 as the first eluted fraction (yellow foam, 8mg, 6% from crude acid) and desired product as the second 
eluted fraction (white foam 86mg f 70% from crude acid). 1 H NMR (CDCI 3 ) 6 2.20 (s, 6H), 2.25 (m, 4H), 2.40 (m, 1 H), 
2.85 (m, 1H), 3.00 (m, 1H), 4.30 (m, 1H), 4.50 (m, 2H), 4.55-4.70 (m, 2H), 6.00 (m, 1H), 6.50 (s, 1H), 6.70 (m, 2H), 
7.10 (m. 1H), 7.20 (m, 6H), 7.35 (m, 1H) 5 7.50 (m, 1H), 8.20 (s, br, 1H). LRMS m/z = 473.4 (M+1)*; Found C 63.45, H 
6.46, N 15.88%; C^H^NeO^O.e CH 2 CI 2 requires C 63.32, H 6.39, N 16.05%. 

Example 5 

2-13-fd SV1 -Benzvl-2-(dimethvlamino)ethvl1amino-5-ohloro>6>methvl-2-oxo-1 (2H)-pyrazinvl1-Am Wndol-5-ytmethvn 
acetamtde 

[0131] 



CI 




[0132] 'H NMR (CDCU52.20 (s. 7H), 2.35 (s, 3H), 2.50 (m. 1H). 2.80 (m. 1H), 3.00 (m. 1H), 4.30 (m, 1H), 4.40-4.60 
(m, 3H), 4.65 (m, 1H), 6.30 (s, br, 1H), 6.50 (s, 1H), 6.80 (s, br, 1H), 7.05 (m, 1H), 7.15-7.40 (m, 7H), 7.50 (s, 1H), 8.30 
(s, br, 1 H). LRMS m/z = 507.4. 509.6 (M+1)r 
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Example 6 

243-ff(2ftS^3-(Oimeth ytamino^2-phenvloroo^^ 
acetamide 

[0133] 




Preparation 26 

Ethyl (2R5)-3^(benzvloxv)cartX3nvl1amino-2-pherivlpropanoate 
[0134] 




[0135] Ethyl (2tf,S)-3-amino-2-phenytpropanoate (1.0g, 5.l8mmd; prepared as described in J Org. Chem. 1961/ 
4062), l-KbenzyloxyJcarbonylJoxydihydro-IH-pyrrole^.S-dioneCI.SSg, 6.21mmol) and triethylamine (1.08m!, 
7.77mmoi) in CHgClg (20ml) were stirred at room temperature for 65hr. The reaction mixture was washed with aq citric 
acid (1 N), aq NaHC0 3: sat aq brine and dried over MgS0 4 . Filtration away from the drying agent followed by evaporation 
of the solvent gave the crude product which was purified by chromatography (SiQ^ eluting with 98:2 CHgCI^MeOH) 
to give the desired product, slightly impure (colourless oil, 1 .8g). NMR (CDCI 3 ) 5 1 .20 (t, 3H), 3.50 (d, 1 H), 3.60 (m, 
1H), 3.65 (m. 1H), 3.90 (m, 1H), 4.15 (m, 2H), 5 10 (s, 2H), 7.20-7.40 (m, 10H). LRMS m/z = 328.2 (M+1)*. 
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Preparation 27 

Benzyl f2R S)^f3-fdimethvlafnino^2-DhenvlDroovl1carbamat9 
[0136] 




I 

CH 3 

[0137] A solution of ethyH2/?,S)-31(benzyloxy)carbonyl)am^ (preparation 26) (1.89, 

5.50mmol) in toluene (10ml) was cooled to -75°C and treated with a solution ot DIBAL (1M, 11ml, 11mmol) in toluene, 
keeping the temperature below -65 9 C. The reaction mixture was stirred for 30mins, then quenched by the addition ot 
methanol. Aq potassium sodium tartrate was added and mixture warmed to room temperature, partitioned between 
ethyl acetate and water, the organic layers were separated and dried over MgS0 4 . Filtration away from the drying 
agent followed by evaporation of the solvent gave the crude product which was purified by chromatography (SiCfe; 
eluting with 98:2 CHgCl^MeOH) to give the intermediate benzyl /v-(3-oxo-2-phenylpropyl)carbamate (colourless oil, 
933mg 60%). Benzyl A/-(3-oxo-2-phenylpropyl)carbamate (930mg. 3.28mmol) and dimethylamtne hydrochloride (321 g, 
3.94mmol) were dissolved in Cr-^CIj (20ml) and stirred for 1hr. This mixture was treated with sodium triacetoxyboro- 
hydride (1 .049, 4.92mmol) and the resultant mixture stirred (2hr, room temperature). The resultant mixture was washed 
with sat aq NaHC0 3 , sat aq brine and dried over MgS0 4 . Filtration away from the drying agent and evaporation of the 
solvent gave the crude product which was purified by chromatography (SiO^; eluting with 90:10 CHjCL^MeOH) to give 
the desired product (colourless oil, 741 mg 72%). 1 H NMR (CDCyS 2.20 (s, 6H), 2.40 (m, 1H), 2.65 (m, 1 H), 3.00 (m, 
1H). 3.40 (m, 1H), 3.55 (m, 1H), 5.05 (s. 2H), 5.85 (s, br. 1H), 7.15 (m. 2H), 7.25 (m, 2H), 7.30 (m. 6H). LRMS mtz - 
313.3 (M+1)+. 

Preparation 28 

A/-(2RSl-(3-Amino>2'phenvlpropyl)-/V t rV-dimethvlamine 
[0138] 




[0139] Benzyl-(2fl,S)-N13-(dirTKrthy^ (preparation 27) (740mg, 2.61mmol) was 

dissolved in ethanol (20ml). treated with 1 0% Pd on carbon catalyst (1 00mg) and stirred under a hydrogen atmosphere 
(lOpsi, room temperature, ihr). The catalyst was removed by filtration, the solvent evaporated to dryness to give the 
desired product (colourless oil, 350mg, 75%). 'H NMR (CDCy 5 2.20 (s t 6H), 2.40 (m, 1H), 2.60 (m, 1H), 2.60 (m, 
2H), 3.10 (m, 1H), 7.20-7.40 (m, 5H). LRMS m/z = 179.4 (Ivk1)<\ 
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Preparation 29 

Benzyl 2-f^loro-5-(f(2 as^3-(dimethvl^ thvl«6«oxo-1 (6H)pyrazinvl1acetate 

[0140] 



CI 




I 

CH 3 

[0141] The title compound was prepared by a similar method to preparation 18 from W-(2fl,S)-(3-amino-2-phenyl- 
propyl)-N,AkJimethylamine (preparation 28) (261 mg, 1.47mmol) and benzyl 2-[3,5-dichloro-2-methyl-6-oxo-1(6H)- 
pyrazinyQacetate (preparation 17) (400mg, 1 .22mmol). The crude product was purified by chromatography (SiCfe; elut- 
ing with 95:5 CH 2 CI 2 :MeOH) to give the desired product (off-white solid, 325mg 57%). NMR (CDCI 3 ) 8 2.20 (s, 3H), 
2.30 (s, 6H), 2.50 (m. 1H), 2.80 (m, 1H), 3.15 (m, 1H), 3.70 (m, 2H), 4.80 (s, 2H), 5.20 (s, 2H), 7.20-7.40 (m, 10H), 
7.55 (s, br, 1H). LRMS m/z = 469.2. 471.2 (M+1)+ 

Preparation 30 

2-f3-(r(2fl,5)-3-(Dimethylamino)-2-ph 
acetamide 

[0142] 




[01 43] The title compound was prepared by a similar method to example 2 from benzyl 2-[3-chbro-5-[(2fl,S)-(dimeth- 
ylamino)-2-phenylprc^yqamirx>-2-mett^ (preparation 29) (320mg, 0.68mmol) which 

was treated with Pearlman's catalyst (see example 2) to give a crude acid (233mg, 99%). The crude acid (230mg r 
0.67mmol) was coupled with 1 H-indoi-5-ylmethylamine (preparation 8) (149mg, O.SOmmol) to give a crude product 
which was purified by chromatography (SlOg, eluting with 90:10:1 CH 2 CI 2 :MeOH:NH 3 ) to give the desired product 
(90mg, 28%). 'H NMR (c*-DMSO) 82.00 (s, 3H), 2.15 (s. 6H), 2.35 (m. 1H), 2.60 (m, 1H). 3.20 (m. 1H), 3.40 (m, 1H), 
3.60 (m, 1H), 4.30 (d, 2H), 4.60 (s, 2H), 6.40 (m, 1H), 6.60 (m, 1H), 6.75 (s. 1H), 7.00 (m, 1H), 7.20-7.35 (m, 7H), 7.40 
(s. 1H). 8.60 (m, 1H), 11.00 (s, br, 1H). LRMS rrVz = 473.5 (M+1)«\ 
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Example 7 

2-f 3-f M1 SH •Benzvt-2^di nri8thvlamino)8thvnaminot-6>methvl-2-oxo-1 ( 2H)-pyra2invl1- W(6-methvM H-indazol-5-vn 
methyllacetamide 

[0144] 




Preparation 31 

4-Amino-2, 5-dimethylbenzonitrile 
[0146] 




[0146] 2,5-Dimethyl-4-nitroben2onitrile (500mg, 2.84mmol; purchased from Sator) was dissolved in ethanol (20ml), 
treated with 10% Pd on carbon catalyst (50mg) and stirred under a hydrogen atmosphere (10psi, room temperature, 
3hr). The catalyst was removed by filtration and the solvent evaporated to dryness. The resultant mixture was dissolved 
in CH 2 CI 2 and washed with HCI (2N, 4x1 5ml), aqueous layer was treated with NaHCOg then extracted repeatedly with 
CH 2 Cl2- Solvent was evaporated from the organic layer to give the desired product (brown solid, 350mg, 84%). 1 H 
NMR (CD 3 OD) 6 2.10 (s, 3H), 2.30 (s, 3H), 6.60 (s, 1H), 7.20 (s, 1H). LRMS mfe = 147.4 (M+1)+. Found C 72.12, H 
6.86, N 18.53%; C 9 H 10 N 2 .0.2H2O requires C 72.16, H 7.00, N 18.70%. 

Preparation 32 

6-MethvM H-indazole-S-carbonitrile 
[0147] 




[0148] A solution of 4«amino-2,5-dimethyfoenzonitrile (preparation 31) (111mg, 0.76mmol) in acetic acid (5ml) was 
treated with a solution of sodium nitrite (53mg, 0.76mmol) in water (1ml). The resultant mixture was stirred at room 
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temperature for 10 mins then left to stand for 48hrs. The solvent was removed by evaporation and the residue purified 
by chromatography (Si0 2 , eluting with 50:50 hexane: ethyl acetate) to give the desired product (25mg, 21%). *H NMR 
(CD 3 OD) 5 2.60 (s, 3H), 7.50 (s, 1H), 8.15 (s, 1H), 8.20 (s. 1H). LRMS m/z = 158.1 (M+1)*. 

Preparation 33 

(6-MethyH Wndazol-S-ynmethylamine 



[0150] A solution of 6-methyl-1H-indazole-5-carbonitrile (preparation 32) (230mg, 1.47mmol) in THF (10ml) under 
nitrogen was treated with a solution of lithium aluminium hydride (1N, 3.66ml,3.66mmol) in THF at 0 # C. The resuttant 
mixture was stirred for 16hr warming to room temperature, then treated with MeOH (12ml), HfeO (0.8ml), NaOH (4N, 
2ml) and HgO (4ml). The resultant precipitate was removed by filtration, washed with THF and purified by chromatog- 
raphy (Sr0 2 , eluting with 90:10:1 CH 2 d2:MeOH:NH 3 ) to give the desired product (71mg. 30%). 'H NMR (CD 3 OD) 6 
2.40 (s, 3H), 3.95 (s, 2H), 7.35 (s. 1H), 7.70 (s, 1H), 7.95 (s, 1H). LRMS m/z = 162.0 (M+1)+. 

Preparation 34 

2-f3-(f(1 Sl-1 -Benzvl-2-(dimethy1amino)ethvnaminoV6-methvl»2»oxo-1 (2H)-pyraziny^AM(6-methyl-1 Wndazol-5-vn 
methvllacetamide 



[01 62] The title compound was prepared by a similar method to Example 2 from benzyl 2-[3-[(1 S)- 1 -benzyl-2-(dffneth- 
ylamino)emyl]amino-5<hloro-6-methyl-2-oxo-1(2H)-pyra2inylJacetate (preparation 24) (240mg, 0.51 mmol) which was 
treated with Pearlman's catalyst (see example 2) to give a crude acid (1 68mg, 95%). The crude acid (48mg, 0.1 3mmol) 
was then coupled with (6-methyHH-indazol-5-yl)methylamine (preparation 33) (22.4mg, 0.14mmol) to give a crude 
mixture which was purified by chromatography (SOj, eluting with 90:10 CH 2 CI 2 : MeOH; 90:10:0.2 CHaCI^MeOH.NHa; 
90: 10:0.4 CHaCl^MeOttNHj) to give the desired product (yellow solid, 28mg, 46% from crude acid). 1 H NMR (CDCI3) 
5 2.15-2.40 (m, 14H). 2.80 (m, 1H), 3.05 (m, 1H), 4.20-4.65 (m, 4H). 4.80 (m, 1H) ( 6.00-6.30 (m t br, 1H), 6.75 (s, 1H). 
7.10 (s, 1H), 7.15-7.30 (m, 6H), 7.50 (s, 1H), 7.80 (s, b, 1H). LRMS m/z = 488.2 (M+1)*. 



[0149] 




[0151] 
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Example 8 

A/4(3-Methvl-1HHndol-5-Yl) m^ 
acetamide 

[0153] 




Preparation 35 

3-FormvH Hrndole-5-carbonrtrile 
[0164] 




[0155] Phosphoryl chloride. (4.24ml, 45.48mmol) was added dropwise to dimethytformamide (3.52ml, 45.48mmol) 
and stirred for 30mins at room temperature. A solution of 1 H-indole-5-carbonitrile (5.39g, 37.9mmol) in dimethylfor- 
mamide (10ml) was added dropwise. A solid precipitated, further dimethylformamide (10ml) was added to aid stirring 
and the reaction mixture was then stirred at room temperature for 3hr. Water was added to quench the reaction mixture 
which was then stirred for 1 8hr. The stirring was stopped and the reaction mixture was left to stand, after 24hr a pink 
solid had precipitated in the organic layer The layers were separated and organic layer fiftered, washed with water 
and dried to give the desired product (5.44g, 84%). 1 H NMR (DMSO)5 7.60-7.80 (m, 2H), 8.20-8.30 (m, 2H), 10.00 (s, 
1H), 12.20-12.35 (s, br, 1H). 

Preparation 36 

(3-MethyM WnctoJ-5-vl)methvlamine 
[0156] 




[01 57] The title compound was prepared by a similar method to preparation 8 from 3-tormyM W-indole-5-cart>onitrile 
(preparation 35) (5.44g, 32mmoJ) t give the desir d product as a white sold (2.57g, 50%). 1 H NMR (CDCI 3 ) 5 2.35 
(s, 3H), 4.00 (s, 2H), 7.00 (s, 1H), 7.15 (d, 1H), 7.35 (d, 1H), 7.50 (s, 1H), 7.80-8.00 (s, br, 1H). 
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Preparation 37 



Benzyl 243^toro-2-meth y|-5-f(3-(fm^^ 
pyrazinvdacetate 

[0158] 




[0159] A solution of 2-[3-chloro-2-methyl-5-(3[(methylamino)mem^ (6H)-pyrazinyf]acetate 
(preparation 19) (l.77g, 3.90mmol) in CH2CI2 (75ml) was treated with pyridine (0.65ml) and trifluoroacetic anhydride 
(1 ml). After stirring at room temperature for 24hr, the reaction mixture was evaporated to dryness and azeotroped with 
dichloromethane (x3). The residue was dissolved in dichloromethane (400ml) washed with water, sat aq brine and 
dried over MgS0 4 . Removal of the drying agent by filtration followed by evaporation of the solvent gave a pale orange 
solid which was recrystallised from boiling methanol to give the desired product. The mother liquors were concentrated 
under reduced pressure and purified by chromatography (Si0 2 , gradient elution with 100% pentane; 3:1 pentane:ethyl 
acetate) to give further product (1.47g, 68%). 1 H NMR (CDCI 3 ) 5 2.20 (s, 3H), 3.90 (m, 3H), 3.05 (s, 2H), 3.60-3.70 
(m, 2H), 4.60 (s, 2H), 4.80 (s, 2H), 5.20 (s, 2H), 6.05-6.15 (m, 1H), 7.00-7.15 (m. 2H), 7.15-7.25 (m, 1H), 7.25-7.40 
(m, 7H). LRMS m/z = 551 .8 (M+1)*. 

Preparation 38 

2,2,2-TrrfluorchAAmethvl-A/-f3^ 
3,4-d^vdro-2-pvrazinvl1amino)ethvl)benzvl1acetamide 

[01 60] 




[0161] Benzyl-2-[3<hloiT>-2^thyl-5-((3tfmethy^^ phenethyl) amino]-6-oxo-1 

(6H)pyrazinyl]acetate (preparation 37) (200mg,0.36mmol) was dissolved in methanol (80ml), treated with Pearfman's 
catalyst (80mg) and stirred under a hydrogen atmosphere (60psi, room temperature, 2.5hr). The catalyst was removed 
by filtration, followed by evaporation of the solvent and azeotroping with CHjCfe to yield a crude sold. To the crude 
mixture, (3-methyl-l H-indol-5 y!)methylamine (preparation 36) (60mg, 0.37mmol), HOST (56mg, 0.41 mmol), WSCDI. 
HCI (91mg, 0.47mmol). N-methylmorpholine (0.073ml, 0.66mmol) and DMF (10ml) were added and stirred at room 
temperature for I8hr. The resultant mature was evaporated to dryness and triturated with water. The brown solid was 
filtered, dried, then purified by chromatography (SiOg, gradient elution with 1:2 ethyl acetate:hexane; 2:1 ethyl acetate: 
hexane) to give the desired product (42mg, 20%). NMR (CD 3 OD) 5 2.15 (s, 3H), 230 (s, 3H), 2.85-3.20 (m, 3H), 
3.35 (s, 2H), 3.60 (m, 2H), 4.50 (s, 2H), 4.60-4.65 (m, 2H), 4.75 (s, 2H), 6.65 (s t 1H), 6.95-7.50 (m, 8H). LRMS m/i = 
596.5 (M+1)* 



49 



EP 0 997 474 A1 



Preparation 39 



acetamjdg 



AW3-MethvMWndol.S^^ 




[0162] 



H 




[0163] 2,2,2-Tiffluoro-AAmethyl-AH3-(24[5-me^^ 

3,4-dihydro-2-pyraz!nyqamino)ethy0benzyl]acetarnicie (preparation 38) (40mg, 0.07mmo!) was dissolved in hot meth- 
anol (15ml) and treated with an aq. solution of NagCOa (0.6ml, 0.46mol) followed by an additional portion of water 
(1 .5ml). The resultant cloudy mixture was stirred at room temperature for 18hr, then evaporated to dryness and dried. 
The resultant white solid was purified by chromatography (SiOfc, gradient elution with 90:10 CH^I^MeOH; 90:10:1 
CHgC^MeOH^HJ to give the desired product (34mg, 100%). 1 H NMR (CDCI 3 ) 5 2.15 (s, 3H), 2.30 (s. 3H), 2.50 (s, 
3H), 2.90 (t, 2H), 3.60 (t, 2H), 3.90 (s, 2H), 4.50 (s, 2H), 475 (s, 2H), 6.70 (s, 1H), 7.00 (s, 1 H), 7.05 (d, 1H), 7.20-7.40 
(m, 5H)', 7.45 (s, 1 H). LRMS mfe = 473.4 (M+1 )+ 



2-f3-(r3-(3-Azetidinyl)phenefrvllamino^ 
acetamide 



[0165] Examples9and 10 were prepared following the general methods outlined above, in particular those described 
for compounds of type (g) and more particularly in accordance with example 8. 

1H NMR (CD 3 OD. 300MHz) 8: £18 (s. 3H), 2.28 (s. 3H), 3.05 (t, 2H). 3.78 (m, 2H), 4.17-4.40 (m, 5H), 4.54 (m, 2H), 
4.80 (s, 2H), 6.58 (m, 1H), 6.99 (m, 1H), 7.05 (d, 1H), 7.18-7.57 (m, 6H). 
LRMS m/z = 485 (M+1 y 



Example 9 



[0164] 



HN 
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Exampl 10 

rV4(3-Me1hyHWndol-5-vl^ 

ac tamidg ~" 
[0166] 




[0167] 'H NMR (CD 3 OD, 300MHz) 8: 2.14 (s, 3H). 2.27 (s, 3H), 2.39 (s. 3H), 2.90 (t. 2H), 3.20-3.38 (m, 3H), 3.58 
(t, 2H), 3.78 (m. 2H), 4.49 (s, 2H), 4.75 (s, 2H), 6.66 (s, 1H), 6.98 (s, 1H), 7.02 (d. 2H), 7.12 (m, 2H), 7.18-7.30 (m, 
3H), 7.42 (a, 1H). 
LRMS m/z = 499 (M+1) + 

Example 11 

2-[3-f(3^(2-Methowethvl)amfo 
5-vnmethYllacetamide 

[0166] 




Preparation 40 

3-(CyanOTemvl)-/V-(methoxymethvnbenzamide 
[0169] 




[0170] 2-(3-Bromophenyl)acetoniuile (40g, 0.20mol) was added to a solution of 2-methoxyethylamine (61. 3g, 
0.81 moO, triphenylphosphin (8.0g, 0.03moO, palladium acetate (4.0g, O.Olmol) and triethylamine (62g, 0.61mol) in 
tetrahydrofuran (4O0ml). The reaction mixture was heated to 100*C in a seated vessel under carbon mon xide 
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lOOpsi for I8hrs, after which time the solvent was removed under reduced pressure. The crude product was purified 
by column chromatography on silica gel using an elution gradient of dichloromethane:pentane (90:10) changing to 
dichloromethane (100%) and then to dichloromethane:methanol (98:2) to afford the title compound, 14.57g (33%). 
iH-NMR (300MHz, DMSO): 6[ppm] 3.26 (3H, s), 3.41 (4H, m), 4.09 (2H, s), 7.65-7.43 (2H. m), 7.76 (1H, m), 7.83 (1H, 
s), 8.55(1 H.bs). 
LRMS:m/z = 219(MH*). 

Preparation 41 

3-(2-aminoethvlVAA(2-methoxvethyl)benzamide 
[0171] 




[0172] Borane (1N in tetrahydrofuran, 467ml, 0.467mol) was added dropwise to a solution of 3-{cyanomethyl)-AA 
(methoxymethyl)benzamide (I4.57g, 0.067mol) [see preparation 40] in tetrahydrofuran (30ml) over 20 minutes. The 
reaction mixture was then stirred at room temperature for 18hrs and then heated to reflux for 2hrs, after which time 
the solvent was evaporated under reduced pressure and the residue acidified with hydrochloric acid (2N). The resultant 
mixture was heated to reflux for 10 minutes after which time it was basified with sodium hydroxide. The product was 
extracted with dichloromethane (3x30mi), the combined organic layers were dried over MgS0 4 and the solvent evap- 
orated under reduced pressure. The crude product was purified by column chromatography on silica gel using an 
elution gradient of dich!oromethane:methanol:0.88 ammonia (95:5:0.5) changing to (92.5:7.5:0.25) changing to (90: 
10:1) to afford the title compound, 6.15g, (44%). 

[0173] 'H-NMR (300MHz, DMSO): 6[ppmJ 1.60 (2H, bs), 2.62 (4H, m), 2.73 (2H, m), 3.22 (3H, s), 3.40 (2H, t), 3.65 
(2H, s), 7.05 (1H, d), 7.10 (2H, d), 7.22 (1H, d). LRMS ; m/z = 209 (MH+). 

Preparation 42 

Benzyl 243-chlorc*5-f(3-(r(2-methow^ 
[0174] 




[0175] Benzyl 2-[3,5-dichforo-2-methyl-6-oxo-1 (6H)-pyrazinyl]acetate (400mg, 1 22mmol) [se preparation 17] was 
added to a solution of 3-(2-amin ethyl)- rV-(2-methoxyethyl)benzamide (260mg, 1 ,25mmol) [see preparation 41] and 
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triethytamine (0.34ml, 2.4mmol) in ethyl acetate (5ml). The reaction mixture was heated to reflux tor 4hrs, after which 
time the mixture was cooled to room temperature and stirred for a further 56hrs, the mixtur was partitioned between 
ethyl acetate (20ml) and water (20ml). The organic layer was washed with water (2x20ml), brine (20ml) and dried over 
MgS0 4 the solvent was evaporated under reduced pressure. The crude product was purified by trituration with diethyl 
ether to afford the title c mpound, 365mg. (60%). 

[0176] 1 H-NMR (300MHz, DMSO): 6 [ppm) 2.20 (3H, s), 2.60 (2H. t), 2.80 (2H, t), 3.30 (3H, s), 3.38 (2H, t), 3.45 (2H, 
m), 3.70 (2H, s), 4.85 (2H, s), 5.20 (2H, s), 7.07-7.25 (4H, m), 7.35 (5H, m), 7.50 (1H, t). 
LRMS : m/z = 499 (M*). 

Preparation 43 

Benzyl 2-f3<hloro-5-[(3-(rre-memoxvemvl)^^ 
(6H)-pyrazinvllacetate 

[0177] 




[01 78] Trifluoroacetic anhydride (0. 1 7ml, 0.766mmol) was added to a solution of benzyl 2-(3-chloro-5-{(3-{[(2-meth- 
oxyethyl)amino]memyl)phenethyl)amino]-2-memyl-6-oxo-1(6H)i)yrazinyl]acetate (365mg, 0.73mmol) [see prepara- 
tion 42] and pyridine (0.077ml, 0.95mmol) in dichloromethane (5ml). The reaction mixture was stirred at room temper- 
ature for 18hrs, after which time the mixture was partitioned between dichloromethane (20ml) and water (20ml), the 
organic layer was washed with brine (20ml) and dried over MgS0 4 and the solvent was evaporated under reduced 
pressure. The crude product was purified by recrystallisation from methanol to afford the title compound as a white 
solid, 260mg, (60%). 

[0179] 1 H-NMR (300MHz, DMSO): 6 [ppm] 2.20 (3H, s), 2.88 (2H, q), 3.20 (3H, m). 3.40-3.55 (6H, m), 4.65 (2H, d), 
4.86 (2H, s), 5.20 (2H, s), 7.03-7.40 (9H, m), 7.55 (1H m). 
LRMS : m/z 596 (MH*). 

Preparation 44 

2-f3-rf3-M2-Methoxvethvn(2,2.2-trifluorra^ 
acetic acid 

[0180] 
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[0181] Benzyl 2-|3-chtoro-5-[(3-{[(2-methoxyethy^^ phenelhyl)amino]-2-methyl- 
6-0x0-1 (6H)pyrazinyl] acetate [see preparation 43] (260mg, 0.437mmol) was dissolved in methanol (10ml) and palla- 
dium hydroxide catalyst (30mg) added. The reaction mixture was hydrogenated at 60psi for 4hrs. The catalyst was 
filtered off and the solvent evaporated under reduced pressure to afford the title compound as a oil,l90mg, (92%). 
LRMS : m/z = 471 (MH+). 

Preparation 45 

2,2,2-Trifluorc^AM2-methoxveM 

3*oxo-3,4-dihvdro»2-pvrazinvllamino>ethvnbenzvnacetamide 
[0182] 




[0183] Hydroxybenzotriazole hydrate (60mg, 0.44mmol)and WSCDI.HCI (93mg, 0.47mmol) were added to a solution 
of 2^3-((3«{[(2-methoxyethyi)(2,2,2-tt^ 

acetic acid (190mg, 0.40mmol) [see preparation 44] in N.N-dimethylformamide (3.0ml). N-fnethylmorpholine (123mg, 
1.2mmol) was added followed by (3-methyl-1H-indol-5-yl)methylamine (72mg, 0.45mmol) [see preparation 36]. The 
reaction mixture was stirred at room temperature for 18hrs, after which time the mixture was partitioned between ethyl 
acetate (30ml) and water (30ml). The organic layer was washed with water (3x30ml), brine (30ml) and dried over 
MgS0 4 and the solvent evaporated under reduced pressure. The crude product was purified by column chromatogra- 
phy on silica gel using an elution gradient of dichloromethane:methanol:0.88 ammonia (99:1:0.1) changing to (98:2: 
0.2) to afford the title compound as a oil, 113mg (53%). 

[0184] 1 H-NMR (300MHz, CDCI 3 ): 5 [ppm] 2.93 (3H P m), 3.45-3.70 (12H, m), 4.50 (2H, d), 4.67 (2H, s), 4.73 (3H S 
m). 5.90 (1H. m). 6.60 (1H, m). 6.78 (1H, s), 6.95-7.30 (8H. m), 7.41 (1H, s), 7.92 (1H, m). 
LRMS : m/z = 613 (MH+). 

Preparation 46 

2-f3-f(3fr(2-Methoxvemvl)amtno^ 
5-yl)methyl]acetamide 

[0185] 




H 



[0186] 2 ! 2 l 2-Trifluoro-/^{2-methaxy^ 

thyl)-3-oxo-3,4-dihydro-2 pyrazinyl]amino)ethyl)benzyl] acetamide (preparation 45) (110mg, 0.18mmol) was dissolved 
in methanol(1 5ml) and sodium carbonat s luton in water (1.5ml, 0.765m, 1.15mmol) was added. The reaction mixture 
was stirred for 56hrs, after which time the reaction was heated to 50PC and sodium carbonate (1 5ml, 1 15mmol) was 
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added The mixture was heated for 18hrs and then partitioned between ethyl acetate and water, the organic layer was 
washed with brine, dried over MgS0 4 and the solvent evaporated under reduced pressure. The crude product was 
triturated with diethyl ethermethanol (1:1) to afford the title compound, 23mg, (25%). 

[0187] 1H-NMR (400MHz, CDCI3): 5 [pom] 2.08 (3H, s), 2.21 (3H, s), 2.60 (1H, t), 2.81 (2H, m), 3.20 (3H, s), 3.30 
(3H, m), 3.39 (1H, t), 3.50 (3H, m), 3.57 (1H. m), 4.35 (2H. d). 4.60 (2H. m), 6.64 (1H, s). 6.78 (1H, 1), 6.94-7.30 (7H, 
m),8.60(1H.t), 10.21 (1H, bs). 
mMS:m/z = 5l7(MH*). 

Found C. 65.55; H, 6.78; N, 15.48; CaH^NgOa.r^O requires C, 65.15; H. 7.16; N, 15.72%. 
Example 12 

2-f3-((K2ffH -(CvclopropvlmethvnpvrTolidinvnmethvltemino)-6>methv1-2-oxo-1 (2H»pyrazinvn- W(3-methvH H-indol- 
5-vl)melhy11acetamide 

[0188] 




Preparation 47 

Benzyl 243-chtoro-5-( ff(2/?H -((^clopropvlmemvl)pvrrordinvnmem^ (6H)-pyrazinvl1acetate 
[0189] 




[01 90] The title compound was prepared by a similar method to preparation 42 from benzyl 2-[3,5-dichloro-2-methyl- 
6-0x0-1 (6H)pyrazinyl]acotate [see preparation 17] and [(2fl)-1-(cyclcpropylmemyl)pyrrolidiny0rnethylamine [see WO 
9839295 A1],t aff rd the product as a range oil (100%). 



66 



EP 0 997 474 A1 

[0191] LRMS : m/2 = 445 (MH + ). 
Preparation 48 

2-f3-((T(2/?H -(cvcloproovlmemvnpyrrolidinvnmeth^^ (2H)-pyrazinyllacetic acid 

hydrochloride 

[0192] 




6-v 

[01 93] The title compound was prepared by a similar method to preparation 44 from benzyl 2-[3-chloro-5-({[(2fl)-1 - 
(cyctopropylmethyl)pyrrolidinyl]methyl}am^ [see preparation 47] and palla- 

dium hydroxide to afford the product as a oil, 352mg, (100%). 

[0194] 1 H-NMR (300MHz, CDCIg): 5 [ppm] 7.40 (1H, I), 6.65 (1H, s), 4.66 (2H, s), 3.75-3.00 (7H, m), 2.87 (1H, m), 
2.08 (3H, s), 1.96-1.71 (4H, m), 1.10 (1H, m), 0.58 (2H. d), 0.35 (2H, m). 

1 HMR (300MHz. CDCy: 5[ppm} 0.35(2H,m), 058(2H,d), V10(1H,m) ( 1.91-1 .96(4H,m), 2.08(3H,s), 2.87(1H,m) > 
3.00-3.75(7H,m), 4.66(2H,s), 6.65(1 H,s), 7.40(1 H,t). 

Preparation 49 



2-f 3-(ff(2/7)-1 (Cvclopropylmethyl)pvrTolidinvllmethvltamino)-6-methvl-2K>xo-1 (2H)-pyrazinyl1-r\H(3-fnethyl-1 H-indol- 
5-yl)methyl1acetamide 

[0195] 




NH 



6^ 

[0196] The title compound was prepared by a similar method to preparation 45 from 2-[3-({[(2fl)-1 -(cyclopropytme- 
thyl)pyrrolidinyf]methyl}amin )-6-methyl-2-oxo-l(2H)-pyraztnyl)acetk; acid hydrochloride [see preparation 48] and 
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(3-methyM H-indol-5-yl)methylamin (72mg, 0.45mmol) [see preparation 36]. The crude product was purified by col- 
umn chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (96:3.5:0.5) as the eluant to atford 
th title compound as a yellow solid, 245mg, (55%). 

[0197] ^-NMR (300MHz, MeOD): S[ppm]0.27 (2H, d).0.53(1H,t),0.94(1H, m), 1.70(1H,m), 1.75(2H,t), 1.90-2.00 
(1H, m). 2.18 (4H, m), 2.20-2.40 (5H. m), 2.80 (2H, m). 3.30 (3H, m). 3.45-3.40 (2H. m). 4.46 (4H, m), 4.73 (1H, s), 
6.68 (1H, s), 6.98 (1H, s), 7.06 (1H, m), 7.26 (1H, m), 7.45 (1H, d). 
LRMS = 463(MH*). 

[0198] The hydrochloride salt of the product of preparation 49 was prepared by dissolving the product in methanol 
(5ml) and adding hydrochloric acid (1N, 0.53ml, 0.53mmol). to afford (2R)-1-(cyclopropylmethyl)-2-{{[5-methyl-4-(2-{[ 
(3-methyM H-inctol-5-yl)methyl]amino}-^ hydro- 
chloride as a solid. 

[0199] *H-NMR consistent with free base. 
Example 13 

2-f 3-fff(2ff)-1 -CvclopenlvlDvrrolidinvnmethvl)amino)-6-methvl-2-oxo-1 (2H)-pyrazinvn-rV-f(3-methyl-1 H-indof-5-vn 
methvllacetamide 

[0200] 




Preparation 50 

tert-Butvl (2ff)-2^ff(4-methvlphenYl)sulfonvnoxv)methvl^1-pyrrolidinecarboxvlate 
[0201] 




[0202] 4-Methylbenzenesulfonyl chloride (8.83g, 46.32mmol) was added to a solution of lert-butyl (2fl)-2-(hy- 
droxymethyl)-1-pyrrolidinecart)oxylate (5.48g, 27.24mmol) in pyridine (25ml). The reaction mixture was stirred for 
2.5hrs, after which time the reaction was diluted with ethyl acetate (100ml) and washed with water (100ml), saturated 
copper sulphate solution (100ml). dried over MgS0 4 and the solvent was evaporated under reduced pressure. The 
crude product was purified by c lumn chromat graphy n silica gel using ethyl ac tat :pentane (20:80) as the eluant 
t afford the title comp und as a clear oil, 9.2g, (95%). 
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LRMS : m/z = 356 (MH*). 

Found, C, 57.44; H, 7.09; N, 3.94; C 17 H2 5 N0 5 S requires C. 57.22; N, 7.15; N, 379%. 



Preparation 51 



/erf-Butyl (2flV2-(azidomethvn-1 -pvrrolidinecarboxvlate 



[0203] 



CH 3 N 




[0204] Sodium azide (2.52g, 38.80mmoi) was added to a solution of fe/T-butyi (2fl)-2-({[(4-methylphenyl)suttonyl] 
oxy}methyl)-1-pyrrolidinecarboxylate (9.20g, 25.90mmol) [see preparation 50] in dimethytsulphoxide (100ml). The re- 
action mixture was heated to 80° C for 1 Bhrs. after which time the cooled mixture was partitioned between diethyl ether 
(200mf) and water (200ml). The aqueous was washed with diethyl ether (200ml). The combined organic layers were 
dried over MgS0 4 and the solvent evaporated under reduced pressure to afford the title compound as a clear oil, 5.74g, 
(98%). 

1 H-NMR (400MHz. CDCI 3 ): 5 [ppm] 1.48 (9H, s). 1.50 (1H, s), 1.80-2.06 (4H, m), 3.35 (4H, m). 3.90 (1H, m). 
LRMS : m/z = 227 (MH*). 

Preparation 52 

terf-butyl (2ff)-2-(aminomethyl)-1 -pyrrolidinecarboxylate 



[0206] 10% Palladium on charcoal (750mg) was added to a solution of ferT-butyl (2fl)-2-(azidomethyl)-1 -pyrrolidine- 
carboxylate (preparation 5l)(5.74g, 25.39mrnol) in ethanol (100ml). The reaction mixture was hydrogenated © 15psi 
for 2.5hrs, after which time the catalyst was filtered off and the solvent evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel using dichlorom6thane:methanol:0.88 ammonia (90:10: 
0.5) as the efuant to afford the title compound and some starting material. The mixture was dissolved in ethanol (1 00ml) 
and 10% palladium on charcoal (500mg) was added, the mixture was hydrogenated at 30psi for 1Bhrs, after which 
time the catalyst was filtered off and the solvent evaporated under reduced pressure to afford the title compound as a 
clear oil, 4.32g, (85%). 

1 H-NMR (300MHz, CDCI 3 ): 5 [ppm] 1.30 (2H, bs), 1.45 (9H, s),1. 72-2.00 (4H, m), 2.65-2.90 (2H, m), 3.26-3.33 (2H, 
m). 3.75(1 H.m). 
LRMS : m/z = 201 (MH + ). 



[0205] 
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Preparation 53 

tert-Butvl (2ffi-24(M-r2-(b enzvloxvV2-oxoa^ 
1 -pyrrolidinecarboxylate 

[0207] 




[0208] The title compound was prepared by a similar method to preparation 42 from benzyl 2-[3,5-dichloro-2-rnethyl- 
6-oxo-1(6H)-pyrazinyl]acetate (preperation 17) and tort-butyl (2fl)-2-(aminomethyl)-1-pyrrolidinecarboxylate [see 
preparation 52]. The crude product was purified by column chromatography on silica gel using an elution gradient of 
ethyl acetate:pentane (10:90) changing to (80:20) in 10% increments to afford the title compound as a clear oil, (80%). 
iH-NMR (300MHz, CDCI^: 8 (ppm] 1.43 (9H, s), 1.70-2.08 (4H, m), 2.18 (2H, s), 2.35 (1H, s), 3.26-3.65 (4H, m), 
4.00-4.20 (1H, m), 4.80 (2H, s), 5.25 (2H, s), 7.26-7.40 (5H. m). 
LRMS : m/z = 491 (MH+). 

Preparation 54 

2-f3-(fK2RH-(te/l-butoxvcarbonvl)pyr^^^ acid 
[0209] 




[0210] The title compound was prepared by a similar method to preparation 44 from fe/t-butyl (2fl)-2-{({4-[2-(befv 
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zyloxy)-2-oxoethyq-6<hloro-5-memyl-3-oxo-3 : 4-dih^^ [ see 
preparation 53] and palladium hydroxide to afford the product as a white foam, (68%). 

'H-NMR (400MHz, DMSO): 6 [ppm] 1.40 (9H, s). 1.68-1.86 (4H, m), 2.00 (2H, s), 3.06-3.25 (4H, m), 3.40 (1H, bs), 
3.95 (1H, m), 4.13-4.30 (2H, m), 5.72 (2H, 3), 6.48 (1H, s). 
LRMS : m/z = 367 (MH*). 

Preparation 55 

tert-butvl (2fl^2-((T5^ethvl-4-(2-jr(3^e^ 
amino)methyl)-1 -pyrrolidinecarboxvlate 



[0212] The title compound was prepared by a similar method to preparation 45 from 2{3-({[(2fl)-1 -(fe/T-butoxycar- 
bonyl)pyrrolidinyqmethyl}amino)^-methyl-2-oxo-1(2H)-pyrazinyl]acetic acid [see preparation 54] and (3-methyi-1 H- 
indol-5-yl)methyiamine (72mg, 0.45mmoJ) [see preparation 36]. The crude product was purified by column chromatog- 
raphy on silica gel using an elution gradient of dichloromethane:methanol (100:0) changing to (95:5) in 1% 
increments 1 H-NMR indicated starting chloro compound material. A mixture of this product with 10% palladium on 
charcoal (39.6mg) and ammonium formate (439.5mg,6.98mmol) in dichloromethane (50ml), was then stirred at room 
temperature overnight. Additional, 10% Palladium on charcoal (49mg) was added and the mixture was heated under 
reflux for 48hrs. after which time the catalyst was filtered off and the solvent evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (100ml) and water (100ml). The organic layer was separated and dried 
over MgS0 4 and the solvent evaporated under reduced pressure to afford the title compound as a off-white solid, (44%). 
1 H-NMR (400MHz, DMSO) : 8 [ppm] 1.40 (9H t s), 170-1.86 (4H, m), 2.06 (2K s), 2.21 (3H, s), 3.23 (4H, m), 3.43 (1H, 
m) t 4.35 (2H, d), 4.63 (2H, s), 6.59 (1H, s), 6.98 (1H, d), 7.07 (1H, s), 7.25 (1H, d), 7.35 (1H, s), 8.60 (1H, m), 10.65 
(IK bs). 

LRMS : m/z = 509 (MH*). 



[0211] 





NH 



L 3 
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Preparation 56 

AM(3-Methyl-1Wndol-5-vl Vn8thvn-2-f6^ (2M-ovrazinvnacetamlde 



[0213] 



H 




NH 




[0214] fert-Butyl (2fl)-2-({[5-methyl-4-(2-{[(3-memyl-1/+indo 

2-pyrazinyl]amino)methyl)-l -pyrrolidinecarboxylate (1 08g, 2. 1 4mmol) [see preparation 55] was dissolved in methanol 
(10ml) and hydrochloric acid (6N, 10ml, 60mmol) was added. The reaction mixture was stirred for 18hrs, after which 
time the pH was adjusted to 10 with sodium hydroxide (1N). The product was then extracted with dichloromethane 
(100ml) followed by dichloromethane:methanol (90:10) (100ml). Aqueous and organic layers were then concentrated 
under reduced pressure and the residue triturated with isopropanol (3x1 00ml) to afford the title compound as a off- 
white solid, 629mg, (72%). 

1 H-NMR (400MHz. DMSO) : 5 [ppm] 1.58-1.85 (4H, m), 2.06 (2H, s),2.21 (3H, s). £77-2.90 (2H, m), 3.15-3.40 (5H, 
m), 4.35 (2H, d), 4.61 (2H, s), 6.60 (1H, s), 6.80 (1H, m), 6.98 (1H, d), 7.06 (1H, s), 7.26 (1H, d), 7.37 (1H, s). 8.65 
(1H, m), 10.68 (1H, s). 
LRMS : m/z = 409 (MH + ). 

Preparation 57 

2-f3-f (f(2R)-l -Cvclopentvlpyrrolidinvnmethvl)amino)-6-fnethvl-2-oxo>l (2H)-pvra2inyl1-rV-f(3-methvl-1 Wndol-5-vD 
methvllacetamide 



[0215] 





NH 
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[021 6] AA[(3-Methyl-1 ^indol-5-yl)methy1]-2^6-methyl-2K)x<>-3{[(2/^pyrrolidiny1methyl] aminoH (2H)-pyrazinyl] 
acetamide <52.3mg, 0. 1 29mmol) [see preparation 56] and cyclopentanone (22ml, 0.248mmol) were stirred together in 
N.N- dimethytfomiamide (2ml). Sodium triacetoxyborohydride (27.3mg, 0. 1 29mmol) was added. Th reaction mixture 
was stirred for 18hrs, after which time the mixture was quenched with wat r and basified. The product was then ex- 
tracted with ethyl ac tat (4x50ml), the combined organic layers wer dried with MgS0 4 and the solvent evaporated 
under reduced pressure. The crude product was purified by column chromatography on silica gel using an elution 
gradient of dichforomethane: methanol (100:0) changing to (90:10) and then dichloromethane:methanol:0.B8 ammonia 
(90:10:1) changing to (84:14:2) to afford the title compound as a white solid, I9.4mg, (32%). 

1 H-NMR (300MHz, CD 3 OD): 5 [ppm] 1.40-2.00 (12H, m), 2.11 (3H, s), 2.28 (3H, s), 2.55-2.65 (1H, q), 3.00-3.17 (3H, 
m), 3.20-3.35 (1H, m), 3.47-3.55 (1H, 2xd), 4.46 (2H, s), 4.71 (2H, s), 6.65 (1H, s), 6.98 (1H, s), 7.03 (1H, d), 7.25 (IK 
d),7.41 (1H,s). 
LRMS : m/z = 477 (MH + ). 

Examples 14-19 

[0217] The compounds of the following tabulated examples with the general formula: - 




were prepared using a similar method to preparation 57 from rV-[(3-methyl-1 H-indol-5-yl)methyl]-2-{6-mettiyl-2-oxo-3- 
{[(2fl)pyrrolidinylmethyQamino}-l (2H)-pyrazriyl]acetamide [see preparation 56] and the corresponding carbonyl com- 
pound 
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Exampl 


Starting 
material 
prep. No. 


R 


Yield 


Analytical Data 

* 


14 






37% 


1 H-NMR (400MHz, CDCI 3 ) : 5 










[ppm] 1.58-1.85 (4H. m), 2.25 










(3H. s). 2.30 (3H, s). 2.55 (1H. 










q), 2.72 (1H,t), 3.00 (1H,m), 










3.15 (2H, m), 3.35 (2H, q), 3.98 










(2H, t). 4.50 (2H, d), 4.61 (2H, 










d), 6.30 (1H. bs), 6.70 (1H, s), 










6.72 (1H, bs), 6.95 (1H, s), 7.02 
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(1H,d),7.28 (1H,m),7.40 (1H, 
s).8.16(1H.bs). I 
LRMS : m/z = 493 (MH*). 


15 


58 

Tetrahedro 
n (1996). 
2515 




10% 


1 H-NMR (400MHz, CD 3 OD) : 5 
[ppm]1.07 (3H, s). 1.28(1 H, 
m). 1.56-1 .90 (8H. m), 2.22 
(3H,s), 2.30 (3H. s), 2.67 (1H, 
m),3.20 (1H,d), 3.21-3.37 (2H, 
m), 3.48-3.62 (2H, m), 4.50 
(2H, s),4.67(2H, s). 6.50 (1H, 
bs), 6.70 (1H,s), 6.95 (1H.s), 
7.05 (1H, d). 7.21 (1H.d), 7.89 
(1H,d), 7.89 (1H,s). 8.10 (1H, 
bs). 

LRMS : m/z = 475 (MH*). 


16 




<> 

H 3 C 


20% 


1 H-NMR (400MHz, CD 3 OD) : 8 
[ppm]0.90 (1H,t), 1.30 (1H, 
m), 1.61 (1H, m),1.75(2H, m), 
1.93 (1H, m).2.13(3H, s), 2.26 
(3H. s). 2.32 (1H. m). 2.52 (1H, 
m), 2.80 (1H, m). 3.00 (1H, m). 
3.18-3.51 (10H, m), 4.47 (2H. 
s), 4.73 (2H, s). 6.63 (1H, s), 
6.98 (1H, s), 7.03 (1H,d), 7.27 
(1H,d),7.43(1H.s). | 
LRMS: m/z = 467 (MH*). 
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17 




H 3 C-f 


29% 


'H-NMR (400MHz, DMSO) : 8 








[ppm]1.04 (9H, s). 1.72(1 H. 






CH 3 




m), 1.88 (1H, m), 1.93-2.10 










(5H.m), 2.23 (3H, s), 3.05 (1H. 
m), 3.20 (1H, m), 3.66 (4H, bs), 
4.35 (2H. d), 4.65 (2H, d), 6.62 
(1H,s). 6.97 (1H,d), 7.16 (1H, 
s), 7.25 (1H.d), 7.35 (1H,s), 
7.50 (1H, bs), 8.66 (1H.t). 9.47 
(1H,bs). 

LRMS : m/z = 479(MH*). 



Preparation 58 

1 -Methylcyclopropanecarbaldehvde 
[0218] 



H 




[0219] To a solution of 1-methy (cyclopropane methanol (4.86g, 56.4mmol) in dichloromethane (200ml) under an 
atmosphere of nitrogen was added 4A molecular sieves and N-methylmorpholine-N-oxide (9.91 6g, 84.64mmol). The 
reaction mixture was stirred at room temperature for 20 mtns, after which time tetrahydrofuran-n-propylammonium 
perruthenate(V)l) (0.992g, 2.82mmol) was added. The mixture was stirred for a further 4hrs, and then filtered through 
a plug of silica eluting with dichloromethane to afford the crude product which was fractionally distilled to afford the title 
compound (100%). 
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Example IB 

2-f3-(ff(2flH -lsofautylDvrr olidinvnmethvl)amino^-6HTiQthv>>2<>xo-1 f2HH)vrazinvn-AH(3-methvH Wndol-5-vl)methvl1 
acetamjde 

[0720] 




H 3 C 

Preparation 59 

(2fln-l6obuWl-2-Pvrrolidinecarboxamide 
[0221] 




[0222] The title compound was prepared by a similar method to preparation 57 from R-prolinamide and 3-methyib- 
utanal. The crude compound was purified by column chromatography on silica gel using dichtoromethane:m3thanol: 
0.88 ammonia (96:3.5:0.5) as the eluant, to afford the product as a white solid, (87%). 

1 H-NMR (400MHz. CDOj): 6 [ppm] 0.88 (3H, d), 0.97 (3H, d), 1.68-1.93 (4H, m), 2.12-2.35 (4H, m), 3.00 (1H, m), 3.17 
(1H, m), 6.67 (1H, bs), 7.37 (1H t bs). 
LRMS:m/z = 171 (MH*). 
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Preparation 60 



f(2flH •isobutvlDvrrolidinvnmethanamine 



[0223] 




N 



\ 

NH 2 




[0224] Lithium aJuminium hydride [1 .Omol soln. in tetrahydrof uran] (11 .52ml, 1 1 .52mmol) was added to a solution of 
(2fl)-1-isobutyl-2-pyrrolidinecarboxamide (1.3g, 7.68mmol) [see preparation 59] in tetrahydrofuran (5ml) @ 0°C. The 
reaction mixture was stirred for 10mins and then heated to reflux for 6hrs. Water (0.5ml) was added to the cooled 
mixture followed by sodium hydroxide (1.5ml) and water (1.5ml). Tetrahydrofuran (10ml) was added and the mixture 
was stirred at room temperature for 1hr. The aluminium salts were removed by filtration and washed well with diethyl 
ether. The filtrate was then evaporated under reduced pressure to afford the title compound as a white solid 705mg 
(58%). 

1 H-NMR (400MHz, CDCI3): 5[ppm] 0.86 (3H. d), 0.92 (3H, d). 1.78-1.86 (5H, m), 2.04-2.10 (2H, m), 2.26-2.38 (2H, 
m), 2.60 (1H, 2xd), 2.72 (1H, m), 3.09 (1H, m). 
LRMSnVz = 157 (MH*). 

Preparation 61 

Benzvl 243-chloro-5-((rf2/?)-1 ■isobutvlDvrrolidinvl1methvnamino^2-methvl-6-oxo1 (6rt-pvrazinvnacetate 



[0226] The title compound was prepared by a similar method to preparation 42 from benzyl 2-t3,5-dichloro-2-methyl- 
6-0x0-1 (6 H)-pyrazinyl]acetate (preperation 170 and [(2fl)-1-isobutylpyrrolidinyl]methanamine [see preparation 60]. 
The crude product was purified by column chromatography on silica gel using ethyl acetate as the eluant, to afford the 
product as a yellow oil, (94%). 

1 H-NMR (400MHz. CDCI 3 ): 5 [ppm] 0.90 (6H. 2xd), 1.60 (1H. m). 1.70 (3K m). 1.85 (1H. m). 2.08 (2H m). 2.20 (3H, 
s), 2.30 (1H. m), 2.62 (1H, m), 3.12 (1H, m), 3.27 (1H. m), 3.55 (1H, m), 4.78 (2H, m), 5.20 (2H, s), 6.66 (1H, m). 7.32 
(5H, m). 



[0225] 




NH 
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LRMS nVz = 447 (MH*). 
Preparation 62 

2-f 3-(ff(2/?H -isobutvlDvrr olidinvllmethv1}amino)^-memvl-2-oxo>1 fcHl-pyrazinvllacetic acid hydrochloride 
[0227] 



9 H > 




[0228] The title compound was prepared by a similar method to preparation 44 from benzyl 2-[3-chloro-5-({[(2fl)- 

1- isobiJtylpyrrolidinyl]methyl}^ [see preparation 61] and palladium hy- 
droxide, to afford the product as a oil. 

LRMS : 323 (MH*) 

Preparation 63 

2- f3-(ff(2/?)1 -isobutvlovrrolidinvl1methvftamino)6-methvl-2oxo-1 (2H)-pyrazinvn-/V-f (3-methvM Wndol-5-vnmethvll 
acetamide 

[0229] 




[0230] The title compound was prepared by a similar method to preparation 49 from 2-{3-({[(2fl)-1 -isobutylpyrrolidinyl] 
methyl}amino)«6-methyl-2-oxo-1 (2N)-pyrazinyl]acetic acid hydrochloride [see preparation 62] and (3-methyM H-indol- 
5-yl)methylamine (72mg, 0.45mmol) [see preparation 36]. The crude product was purified by column chromatography 
on silica gel using dichtoromethane:methan 1:0.88 ammonia (92:/: 1) as the luant to afford the product as a foam. 
This was dissolved in methanol (5ml) and hydrochloric acid (1 M, 0.58ml, 0.58mmol). t afford the product, (56%). 
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1 H-NMR (400MHz, DMSO) : 6 [ppm]0.95 (6H, 2xd), 1.72-2.10 (7H, m), ^21 (3H, s), 2.86-3.20 (4H, m), 3.33-3.50 (4H, 
m), 4.35 (2H. d), 4.63 (2H, s), 6.60 (1H, s), 6.98 (1H, d), 7.06 (1H, s) t 7.25 (1H, d), 7.35 (1H. s), 7.42 (1H, bs). 8.68 
(1H, t), 8.80 (1H, bs), 10.68 (1H ( bs). 
LRMS : m/z = 465 (MH*). 

Example 19 and 20 

[0231] The compounds of the following tabulated examples with the general formula: - 



[0232] Were prepared using a similar method to preparation 57 from rV-[(3-methyl-1 H-indol-5-yl)methyl]-2-{6-methyl- 
2-oxo-3-{[(2S)pyrrolidinylmethyl]amino}-1(2H)-pyrazinyl]acetamide [see preparation 67) and the corresponding carb- 
onyl compound. 



H 





NH 
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Exampl 
No. 


Starting 
material 

pr p 

No. 


R 


Yield 


Data 


19 


67 


* 

S 

CH, 


61% 


'H-NMR (400MHz, DMSO) : 
S[ppm] 1.46-1.81 (4H, m), 
2.06 (3H, s). 2.21 (3H, s), 
2.89-3.00 (1H, m). 3.01-3.50 
(11H.m), 4.35 (2H,d), 4.60 
(2H, s), 6.55-6.62 (2H, m), 
6.98 (1H, d), 7.08 (1H, s), 
7.25 (1H.d). 7.38 (1H, s), 
8.60 (1H,t), 10.62 (1H,s). I 
LRMS:m/z = 466 (M*). 


20 


67 


* 

6 


77% 


'H-NMR (400MHz, DMSO) : 
8[ppm]1.35-1.88(12H. m), 
2.05 (3H. s). 2.22 (3H, s), 
2.80-2.96 (2H, m), 3.25-3.37 
(4H, m), 4.35 (2H, d), 4.61 
(2H, s), 6.60 (2H, bs). 6.96 
(1H,d). 7.06 (1H, s), 7.25 
(1H,d), 7.35 (1H. s), 8.60 
(1H. m), 10.64 (1H, s). 
LRMS : m/z = 476 (M*) 
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Preparation 64 

tart-Butyl (2SV24f(4-f2-(benzvbxv)-2-oxoet^ 
1 -pyrrolidinecarboxvlate 

[0233] 




[0234] The title compound was prepared by a similar method to preparation 42 from benzyl 2-[3,5-dichloro-2-methyl- 
6-oxo-1(6H)-pyraziny1]acetate (preperatbn 17) and fert-butyl (2S)-2-(aminomethyl)-l-pyrrolidinecarboxylate [JP 
63183560 A2], to afford the product as a colourless oil,(100%). 

1 H-NMR (400MHz, DMSO): 5[ppm] 1.38 (9H, s), 1.68-1.86 (4H. m), 2.19 (3H, s), 3.20-3.30 {3H, m), 3.40 (1H, m). 4.01 
(1H, m), 4.86 (2H, s), 5.19 (2H, s), 7.35 (5H, m), 7.45-7.60 (1H, m). 
LRMS : m/z = 491 (MH*). 

Preparation 65 

2-[3-((T(25)1 -(te^-Butoxycarbonvnpyrrolidinvl1methvl)aminoV5-chloro-6-methvl-2-oxo-1 (2M-PVrazinvnacetic acid 
[0235] 




[0236] The title compound was prepared by a similar method t preparation 44 from fert-butyl (2S)2-[{(4-{2-(benzy- 
loxy)-2-axoethyl]-6-chl ro-5-methyl-3-oxo-3,4-d9iydro-2-pyrazinyl}amin )methylj-1-pyrr lidinecamoxylate [see prep- 
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aration 64] and palladium hydroxide. The title compound was purified by column chromatography on silica gel using 
an elution gradient of dichtoromethane:methanol:0.88 ammonia (90:1 0:0.5) changing to (80:20:3), to afford the product 
as a colourless il, (44%). 

1 H-NMR (400MHz, DMSO) : 5 [ppm] 1.40 (9H, s), 1.68-1.86 (4H, m), 2.00 (3H, s), 3.05-3.27 (3H, m), 3.41 (1H, bs), 
3.99 (1H, m), 4.30 (2H, m), 6.50 (1H, s), 6.61-6.80 (1H, m). 
LRMS : m/z = 367 (MH+). 

Preparation 66 

te/f-Butyl (2SV2-({f6-chtorc~5-methvl-4-^ 
2-pyrazinvllamino}methvl)1>pvrrolidin9cart>oxvlate 



[0238] The title compound was prepared by a similar method to preparation 45 from 2-[3-({[(2S)-1 -(/ert-butoxycar- 
bonyl)pyrroWinyl]rnethyl}amino)-6-methyl-2-oxo-l (2H)-pyrazinyl]acetic acid [see preparation 65] and (3-methyl-l H- 
indol-5-yl)methylamine (72mg, 0.45mmol) [see preparation 36], to afford the product as a colourless oil, (89%). 
1 H-NMR (400MHz. DMSO): 8 [ppm] 1 ,39 (9H, s), 1 .66-1 .87 (4H, m), 2.05 (3H. s), 2.21 (3H, s), 3.13-3.30 (4H, m), 3.40 
(1H, bs), 4.00 (1H, m), 3.37 (2H, d), 4.61 (2H, s), 6.58 (1H, s), 6.97 (1H, d), 7.07 (1H, s), 7.25 (1H, d), 7.45 (1H, s), 
8.60 (1H, t). 

LRMS: rrVz = 509 (MH*). 



[0237] 





NH 
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Preparation 67 

A/-f(3-Methyl-1 WndoU5-vnm9thvn-24 6^9thvl-2>Qxo-3Wr(2S)pyrrolidinvlmethvnamino^1 fcH^vrazinvllacetamide 



[0240] The title compound was prepared by a similar method to preparation 56 from rert-butyl (2S)-2-({(6-chloro- 
5-methyM-(2-fl(3-methyl-1H-indol-5^^ 

1-pyrrolidinecarboxytate [see preparation 66] and 6N hydrochloric acid, to afford the product as a white solid, (60%). 
1 H-NMR {400MHz, DMSO): 5 [pom] 1 .35 (1 H, ml, 1 .53-1 .78 (3H, m), 2.05 (3H, s), 2.22 (3H, s), 2.75 (2H, m), 3.08-3.32 
(4H. m), 4.34 (2H. d). 4.61 (2H. s). 6.60 (1H. s), 6.66 (1H, m). 6.98 (1H, d). 7.06 (1H. s), 7.27 (1H, d) f 7.39 (1H. s), 
8.61 (1H, t), 10.63 (1H, bs). 
LRMS : m/z = 409 (MH+). 



2-r3-(ff(2flH »fCvclopropvlmethv)piDeridinvnmethvnaminoV6-methvk2>oxo-1 (2H)-pvrazirwn-W(3^ethvM H-indol- 
5-yl)methy11acetam ide 



[0239] 





NH 



Example 21 



[0241] 




NH 
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Preparation 68 

(2/?l-2-Piperidinecarboxamide 
5 [0242] 



TO 




is [0243] {28)-2-(Methoxycarbony0piperidinium chloride (2.6g, 1 4.5mmol) was dissolved in ammonia (0.88M, 30ml). 
The reaction mixture was heated at 60°C for l.Shr. The mixture was partitioned between ethyl acetate (100ml) and 
sodium hydroxide (1 N, 1 00ml, 1 OOmmol). the aqueous was washed with ethyl acetate (3x1 00ml). The combined organic 
layers were dried over sodium sulphate and the solvent evaporated under reduced pressure. Aqueous layer was acid- 
ified with hydrochloric acid and evaporated to dryness under reduced pressure. The resultant white solid was triturated 

20 with dichloromethane:methanol (9:1), the remaining solid was removed by filtration and the filtrate evaporated under 
reduced pressure to afford the title compound as a white solid, 1.1 4g, (61%). 
LRMS:m/z=129(MH^). 

Preparation 69 

25 

(2^1-(Cvcloorcovlmethv^2^iperidinecart)oxamide 
[0244] 

30 



35 




*o [0245] The title compound was prepared by a similar method to preparation 57 from (2/7)-2-piperidinecarboxamide 
[see preparation 68] and cyclop ropy Icarboxaldeh ye. The crude compound was purified by column chromatography on 
silica gel using dichloromethane:methanol:0.88 ammonia (92:7:1) as the eluant to afford the product as a white solid, 
(44%). 

1 H-NMR (300MHz, CDCI 3 ): 5 [ppm] 0.00-0.20 (2H, m), 0.40-0.61 (2H, m), 0.79-0.93 (1H, m), 1.18-1.38 (1H, ml, 
1.40-1,80 (5H. m), 1.87-2.14 (3H. m), 2.56 (1H, 2xd), 2.71 (1H, 2xd), 3.30 (1H, m), 5.29 (1H, bs), 6.64 (1H, bs). 
LRMS:m/z = 183(MH+). 



so 
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Preparation 70 

f(2^VfCvcloproov(mQlhy nppendinvllm8thvlarnin9 
[0246] 




[0247] The title compound was prepared by a similar method to preparation 60 from (2fl)-1 - (cyclop ropy Imethyl)- 
2-piperidinecarboxamide [see preparation 69] and lithium aluminium hydride. The crude product was purified by column 
chromatography on silica gel using dichbromethane:methanol:0.B8 ammonia (90:10:0.1) as the eluant, to afford the 
product as a yellow oil, (71%). 

1 H-NMR (300MHz, CDCI3): 5 [ppm] 0.09 (2H, m), 0.49 (2H, m), 0.82 (1H, m), 1.21-1.80 (9H, m), 2.17-2.27 (3H, m), 
2.60 (1H. 2xd), 2.70 (1H. 2xd). 2.87 (1H. 2x0). 3.16 (1H. m). 
LRMS:m/z=l69 (MH + ). 

Preparation 71 

Benzyl 2-f3-chloro-5-f(iY2flH -fcvclopropvlmethvnpiperidinvl1methvl>aminoV2-methvl-6-oxo-1 (6H)-pyrazinvl1acetate 
[0248] 




[0249] The title compound was prepared by a similar method to preparation 42 from benzyl 243,5-dichloro-2-methyl- 
6-oxo-l (6H)-pyrazinyf]acetate (preperation 17) and [(2/7)- 1-(cyctoprc^ylmethyl)piperidinyl]methy (amine [see prepara- 
tion 70). The crude product was purified by column chromatography on silica gel using dichtoromethane:methanol (95: 
5), to afford the product as a yellow oil, (87%). 

'H-NMR (400MHz, CDCI3): 5 [ppm] 0.10 (2H t m), 0.45 (2H, m), 0.92 (1H, ml, 1.20-1.79 (5H, m), 2.20-2.31 (5H, m), 
2.57 (2H, m), 3.17 (1H, m), 3.46 (2H, m), 4.80 (2H, s), 5.21 (2H, s), 6.63 (1H, m), 7.18 (1H, d), 7.39 (5H, m). 
LRMS : m/z = 459 (MH*). 
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Preparation 72 

2-f3-chloro-5-(ff(2flH -(c vclooroovlmethvnp^ (6/rt-pvrazinvnacetic acid 



[02sq 




[0251] The title compound was prepared by a similar method to preparation 44 from benzyl 2-[3-chloro-5-({[(2/?)-1- 
(<^clopropylmethyl)piperidinyl]methyl}^ [see preparation 71] and palla- 

dium hydroxide. To afford the product as a yellow foam. (100%). 
LRMS : m/z = 369 (MH+). 

Preparation 73 

2^3-Chlorc*5-(fr(2flH-(cvcloprre^ 
1 Wndol-S^llmethvllacetamide 

[02S2] 




NH 



[0253] The title compound was prepared by a similar method to preparation 45 from 2-[3-chloro-5-({[(2fl)-1-(cyclo- 
propylmethyl)piperidinyl]methyl}amino)-2-methyl-6-oxo-1 (6H)-pyrazinyl]acetic acid [see preparation 72] and (3-me- 
thyl-1 tf-indol-5-yl)methylamine (preparation 36) to afford the product as a white solid, (14%). LRMS : m/z = 511 (M*) 
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Preparation 74 
243-(ff(2ffi-1-(cvcloproovl m9 

5-vnmethyllacetamide ~~ " 

[0254] 




[0255] The title compound was prepared by a similar method to preparation 44 from 2-[3-chloro-5-<{[(2fl)-1 -(cyclo- 
prcpylmethyl)piperidinyl]methyl}amino)«2-me^ 

mide [see preparation 73] and palladium hydroxide. The crude product was purified by column chromatography on 
silica gel using dich torom ethane: methanols. 88 ammonia (90: 1 0: 1 ) as the eluant to afford the product as a white solid, 
( 36%). 

1 H-NMR (400MHz, CD 3 OD): 6[ppm] 0.15 (2H, m), 0.53 (2H, m), 0.96 (1H, m), 1.32-1.88 (6H, m), 2.15 (3H, s), 2.29 
(3H, s). 2.40 (2H, s), 2.70 (3H, m), 3.20 (1H, m), 3.30 (3H, m), 3.33 (1H, m), 3.39-3.57 (2H, m), 4.48 (2H, s). 4.75 (2H, 
s), 6.65 (1H, s), 6.98 (1H, s), 7.06 (1H, d), 7.27 (1H, d), 7.43 (1H, s). 
LRMS : m/z = 477 (MH+). 

Example 22 

2-f3-(ff(25H -(CvclopropyfrTiethvnDvrrolidinvnmethvl}amino)-6-methvl-2<)XO»1 (2Hl-pyrazinvn-rV-f (3-methvH H-indd- 
S-vOmethyllacetamide 

[0256] 
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Preparation 75 

Benzyl 2-f 3-chloro-5-m(2 5H -(cvcloproovlm9thvhDvrrolidinvnmethvliamino^2-methvl-6-oxo-1 (6M-pyrazinvllacetate 
[0257] 




[0258] A mixture of benzyl 2-[3,5Kiichloro-2-methyl-6-oxo-1(6H)-pyrazinyl]acetate (preparation 17) (400mg, 
1.22mmol) and [(2S)-1-(cydopropylmethyl)pyrrolidiny0methylamine (WO 87,07271) (190mg, 1.22mmol) and triethyl- 
amine (0.51 ml, 3.67mmol) in ethyl acetate (20ml) was heated under reflux for 1 8 hre. The cooled mixture was partitioned 
between water and ethyl acetate, the phases separated, and the organic layer dried over MgS0 4 and concentrated 
under reduced pressure. The residual orange oil was purified by column chromatography on silica gel using dichto- 
romethane:methanol:0.88 ammonia (96:3.5:0.5) as eluant to give the desired product as a yellow oil, (476mg, 88%). 
1 H NMR (CDCI3, 300MHz) 6: 0.15 (m, 2H), 0.48 (m, 2H) t 0.92 (m, 1H), 1.58-1.94 (m, 5H), 2.03 (m, 1H), 2.23 (s, 3H), 
2.70 (m, 2H), 3.30 (m, 2H), 3.60 (m, 1 H), 4.80 (s, 2H), 5.22 (s, 2H), 6.62 (s, br, 1 H). 7.38 (m, 5H). 

Preparation 76 

2-f5-(ff (25H -(Cyctopropylmetrwl)PvrroJidinv^ (6H)-pvrazinvt1acetic acid 

hydrochloride 

[0259] 




[0260] A mixture of benzyl 2^3<hloro-5-({[(2)-1-(cyclopropylmethyl)pyrrolidinyi]methyl)amino)-2-methyl-^xo-1 
(6H)-pyrazinyl]acetate (preparation 75) (470mg, 1 .06mmol) and palladium hydroxide (230mg) in methanol (20ml) was 
hydrogenated at room temperature and 60 psi for 3 hrs. The reaction mixture was filtered through Arbocel®, washing 
through with ethanol, and the combined filtrate evaporated under reduced pressure, to give the title compound as a 
yellow foam, (388mg, 100%). 

1 H NMR (de-DMSO, 300MHz) 5: 0.38 (m, 2H), 0.60 (m, 2H), 0.97 (m, 1H), 1.77-1.99 (m, 4H), 2.07 (s, 3H), 2.96 (m, 
1H), 3.06-3.76 (m, 6H), 4.66 (s, 2H). 6.64 (s. 1H), 7.40 (t, br, 1H), 10.05 (s, br.1H). 
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Preparation 77 

2-f 3-(ff(25H -(Cvclooropylmethvnpvrolidiw^ (2H>-pyrazinvl1-AH (3-methyl-1 H-indoi- 

5-vnmethvllacetamide 



[0262] A mixure of 2-[5-({[(2S)-1 -(cyclop ropy lmethyl)pyrrolidinyl]methyl}ami no) -2-methyl-6-oxo-l(6H)-pyrazinyl] 
acetic acid hydrochloride (preparation 76) (380mg, 1.07mmol), (3-methyMH-indol-5-yl)methylamine (preparation 36) 
(171mg, 1.07mmol). HOBT (2l6mg. 1.60mmol), WSCDI.HCI (255mg, 1.33mmol) and N-methylmorphollne (0.38ml, 
3.46mmol) in N.N-dimethyiformamide (4ml), was stirred at room temperature for 24 hrs under a nitrogen atmosphere. 
The reaction mixture was evaporated under reduced pressure and the residue purified by column chromatography on 
silica gel using dichloromethane:methanol:0.B8 ammonia (96:3.5:0.5) as eluant. This product was further purified using 
a Biotage™ (KP-Sil™ 60A silica gel) cartridge and dichloromethane:methanol:0.88 ammonia (96:3.5:0.5) as eluant to 
give the title compound as a white solid, (I45mg, 29%). 

1 H NMR (CDCI3, 300MHz) 5: 0.10 (m, 2H), 0.48 (m, 2H), 0.88 (m. 1H), 1.58-1.90 (m. 5H), 2.00 (m. 1H). 2.22 (s, 3H), 
2.30 <s, 3H), 2.60-2.80 (m, 2H), 3.25 (m, 2H), 3.52 (m, 1H), 4.52 (d, 2H) t 4.62 (s, 2H), 6.37 (s, br, 1H), 6.69 (m : 2H), 
6.98 (s, 1H), 7.02 (d. 1H), 7.24 (m, 1H), 7.40 (s, 1H), 8.10 (s, 1H). 
LRMS:m/z = 463(lv1+ir 



2-f3-(ff(3flH-(tyclopropylmethyl)pyrrondin^ 
5-vnmethyllacetamide 



[0261] 



H 




Example 23 



[0263] 



H 
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Preparation 78 



fert-Butvl f3^-3-ffmethvls utohonvl)oxv1-1>pvrrolidin9carboxvlat8 



5 [0264] 




IS 



[0265] Triethylamine (8.7ml, 62.4mmol) was added to a solution of (3fl)-3-pyrrolidinoi (5.16g, 41.7mmol) in dichb- 
romethane (30ml) f and the solution stirred for 10 mins. Di-ferf-butyl dicarbonate (9.11g, 41.7mmol) was added and the 
reaction stirred at room temperature for 20 hrs. The reaction mixture was concentrated under reduced pressure and 
the residue partitioned between water and ethyl acetate, and the layers separated. The organic phase was washed 
20 with 1N citric acid, water, and brine, then dried over MgS0 4 , and evaporated under reduced pressure to give a pale 
yellow oil, 7.1 4g. 

[0266] This intermediate alcohol was dissolved in dichloromethane (100ml). triethylamine (6.4ml, 45.9mmol) added 
and the solution cooled in an ice-bath. Methanesulphonyl chloride (3.25ml, 41.9mmol) was added slowly, and the 
reaction stirred for 2 hrs. The reaction mixture was washed with 1N citric acid, saturated NaHCO^ solution, brine, the 
2S dried over Na 2 S0 4 and evaporated under reduced pressure to afford the title compound as an oil, (9.36g, 85%). 
1 H NMR (CDCI3, 300MHz) 5: 1.40 (s, 9H), 2.03-2.28 (m, 2H), 2.99 (s, 3H), 3.36-3.60 (m, 4H), 5.18 (m, 1H). 
LRMS : m/z = 283 (M+18)+ 

Preparation 79 

30 ' 

te/t-Butvl { 3R)-3-cvano-1 -ovrrolidinecarboxvlate 



[0268] Potassium cyanide (5.80g, 89.0mmol) was added to a solution of te/f-butyl (3S)-3-[(methylsulphonyl)oxyJ- 
1-pyrrolidEnecarboxylate (preparation 78) (9.35g, 35.3mmol) in dimethybulphoxbe (100ml), and the reaction stired at 
45 room temperature for 18 hrs, and then at 100*C for a further 24 hrs. The cooled mixture was poured into water and 
extracted weU with ethyl acetate. The combined organic extracts were washed with brine, dried over MgS0 4 and con- 
centrated under reduced pressure. 

[0260] The residue was purified by column chromatography on silica gel using ethyl acetate:pentane (20:80) as 
eluant to give the title compound as an oil, (4.28g, 62%). 1 H NMR (CDCIg, 300MHz) d: 1 .46 (s, 9H), 2.21 (m, 2H), 3. 10 
so (m, 1H), 3.39-3.78 (m,4H). 
LRMS:m/z = 2M(M+18)+ 



[0267] 



35 



40 
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Preparation 80 



fert-Butvl (3fll-3-amin methvH -ovrroiidinecarboxvlatQ 



[0270] 




10271] A mixture of fort-butyl (3fl)-3-cyano-1 -pyrrolidinecarboxylate (preparation 79) (1 .60g, 8. 1 3mmol) and Raney® 
Nickel (ig) in 0.88 ammonia (20ml) and ethanol (150ml), was hydrogentaed at 60 psi and room temperature for 8 hrs. 
The mixture was filtered through ArboceKfc, and the filtrate concentrated under reduced pressure. The crude product 
was purified by column chromatography on silica gel using an elution gradient of dchloromethane:methanol:0.88 am- 
monia (100:0:0 to 90:10:1) to yield the desired product as an oil, (l.59g, 98%). 

'H NMR (CDCL,, 300MHz) 5: 1.39 (s. 2H), 1.48 (s, 9H), 1.59 (m, 1H), 2.00 (m, 1H). 2.22 (m } 1H), 2.74 (m, 2H), 3.00 
(m, 1H), 3.30 (m, 1H), 3.38-3.59 (m, 2H). 
LRMS : m/z = 201 (M+1)* 

Preparation 81 

ferf-Butvl (3ffl-34tt4-r2.fbenzvloxvV2-oxoethvl1^^ 
1 -pyrroiidinecarboxvlate 



[0273] A mixture of benzyl 2-{3,5-dichloro-2-methyl-6oxo-1(6H)-pyrazinyl]acetate (preparation 17) (647mg, 
1.98mmol), tert-butyl (3f?)-3-aminomethy1-l -pyrrolidinecarboxylate (preparation 80), (398mg, l.98mmol) and triethyl- 
amine (830ml, 5.95mmol) in ethyl acetate (25ml) was heated under reflux for 18 hre. The cooled mixture was washed 
consecutively with water, 1 N citric acid solution, brine, then dried over MgSO* and evaporated under reduced pressure 
to give the desired compound as a gum, (952mg, 98%). 

^NMR (CDCI3, 300MHz) 6: 1.44 (s. 9H), 1.66 (m, 1H),2.01 (m,1H),2.21 (s. 3H) 5 2.56(m. 1H),3.01 (m, 1H), 3.28-3.59 
(m, 5H), 4.80 (s, 2H), 5.22 (s, 2H), 6.15 (t, br, 1H), 7.39 (m, 5H). 



[0272] 





H,C CH, 
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Preparation 82 

2-f 3-( (TOflH -(tert-Butox ycarbonvnpvrroM^ -teHl-ovrazinvllacelic acid 



[0274] 



CH 3 




[0276] A mixture of tert-butyl (3^-3-[({4-[2-(benzyloxy)2^xoethyl]^htor^ 

amino)methyl]-1 -pyrrolidinecarboxylate (preparation 31 ) (922.3mg, 1 89mmol), ammonium formate (1.1 9g, 1 8.9mmol) 
and 10% palladium on charcoal (166.8mg) in methanol (50ml), was stirred at room temperature under a nitrogen 
atmosphere for 20 hrs. The mixture was filtered through ArboceKB), and the filtrate evaporated under reduced pressure. 
The residue was triturated with a 1 0% dichloromethane:methanol solution, and the resulting solid removed by filtration. 
The filtrate evaporated under reduced pressure to afford the title compound as a white solid, slightly impure, 703mg. 
1 H NMR (de-DMSO, 300MHz) 6: 1.39 (s, 9H), 1.58 (m, 1H). 1.83 (m, 1H), 2.00 (s. 3H), 2.97 (m, 1H), 3.10-3.38 (m, 
6H), 4.19 (s, 2H), 6.46 (s, 1H). 
LRMS : m/z = 367 (M+1)+ 

Preparation 83 

terf-Butvl (3flV3-m5-methvM-(2^(3-methvHW 
amino)methyl)-l •pyrrolidinecarboxylate 



[0277] A mixture of 2^3-({[(3fl)-1-(fert-bmoxy(»rbonyl)py^ 

acetic acid (preparation 82) (698.2mg, 1.91 mmol), 3-methyl«1H-indol-5-yl)methylamine (preparation 36) (306. 1mg, 
1.91mmol), HOBT (291 .2mg, 1.90mmol), WSCDI.HCI (367.2mg, 1.92mmol) and N-methylmorpholine (4.2ml, 
3.82mmol) in N,N-dimethylformamide (30ml). was stirred at room temperature for 66 hrs. The reaction was diluted with 
water, and this mixture extracted with ethyl acetate. The combined organic extracts war washed with 1 N citric acid, 
saturated aqueous NiaHCC^, and brine, then dried over MgS0 4 and vap rated under reduced pressure t afford the 



[0276] 



H 





O 
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title compound as an off-white solid, (402mg, 42%). 

!H NMR (d 6 -DMSO, 300MHz) 5: 1.39 (s, 9H), 1.58 (m, 1H), 1.83 (m, 1H), 2.04 (s, 3H), 2.21 (s, 3H). 2.73 (s, 2H), 2.86 
(s, 2H), 2.98 (m t 1H), 3.14-3.34 (m, 4H), 4.38 (d, 2H), 4.62 (s, 2H), 6.60 (s, 1H), 6.99 (m, 2H), 7.06 (s. 1H), 7.24 (d. 
1H), 7.37 (s. 1H), 8.61 (m, 1H), 10.65 (s, 1H). 
5 LRMS : m/z = 531 (M+23)- 

Preparation 84 

A/-f(3-Methvl-1HHndol-5-vl}methvn^ 

10 

[0278] 



75 



20 




2S 

[0279] fert-Butyl (3/^3-({[5-me%l-4K2-{[(3-methyMm 

2-pyra2inyI]amino}methyl)-1-pyrroiidinecarboxylate (preparation 83) (400mg, 0.79mmol) was dissolved in a solution 
of methanol (50ml) and 6N hydrochloric acid (50ml), and the reaction stirred at room temperature for 1 )6 hrs. The 
reaction was neutralised using NaOH solution, the mixture extracted with dichlorom ethane, and the combined organic 
30 extracts evaporated under reduced pressure. The residue was purified by column chromatography on silica gel using 
an elution gradient of dichloromethane:methanol:0.88 ammonia ( 1 00:0:0 to 95:5:0 to 90: 1 0: 1 ), to provide the title com- 
pound. 

[0280] The remaining aqueous solution was evaporated under reduced pressure, the residue triturated with /-pro* 
panol, and the filtrate concentrated under reduced pressure .This crude product was purified by column chromatogra- 
35 phy on silica gel using an elution gradient of dichlorom ethane: methanol: 0.88 ammonia (90:10:1 to 84:14:2 to 60:20: 
5) to afford more of the desired product as a glass-like solid. (1 26mg, 39% in total). 

n H NMR (CD 3 OD, 300MHz) 8: 1.66-1.80 (m, 1H), 2.04-2.18 (m, 4H), 2.30 (s, 3H), 2.66 (m, 1H), 2.96 (m, 1H), 3.15 (m, 
1H), 3.25 (m, 3H), 3.40 (m, 2H), 4.50 (s, 2H), 4.77 (s, 2H). 6.66 (s. 1H), 6.99 (s, 1H), 7.04 (d, 1H), 7.28 (d, 1H), 7.43 
(s.1H). 

40 LRMS :m/z = 409 (M+1)+ 
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Preparation 85 

2-l3-(ff (3flH -((^looro ovlmethvnw^ (2Hl-pyrazinvn-AM(3-methvn H-indol 

5-vl)methvt1acetamide 



[0282] A mixture of AH(3-methyM H-indoi-5-yl)methyQ-2-[6-methyl-2-oxo-3-{[(3^ (2Hy 
pyrazinyQacetamide (preparation 84) (66.8mg, 0.16mmol), cyclopropanecarboxaldehyde (0.12ml, 1.60mmol) and so- 
dium triacetoxyborohydride (35mg, 0.l65mmol) in N.N-dimethylformamide (5ml) was stirred at room temperature lor 
72 hrs. The reaction was diluted with water, basified, and then extracted with ethyl acetate. The combined organic 
extracts were washed with brine, dried over MgS0 4 and evaporated under reduced pressure. The residue was purified 
by column chromatography on silica gel using an elution gradient of dichbromethane:methanol:0.88 ammonia (90:10: 
0.1 to 90:10:1) to yield the title compound. (36mg, 48%). 

1 H NMR (de-DMSO, 300MHz) 5: 0.07 (m, 2H), 0.42 (m, 2H), 0.82 (m ( 1H) t 1.42 (m, 1H), 1.82 (m, 1H), 2.04 (s, 3H), 
2.22 (s, 3H), 2.36-2.62 (m, 5H), 3.20 (m, 2H). 4.38 (d, 2H), 4.61 (s, 2H), 6.60 (s, 1H), 6.94 (m, 1H), 6.99 (d, 1H), 7.07 
(s, 1H), 7.23 (d, 1H), 7.38 (s t 1H). 8.60 (s, 1H), 10.64 (s, 1H). 
LRMS:m/z = 463(M+1)+ 



2-f3-f24(2fl.4fl)-1-(Cvclopropv1meth^^ 
(3-methvMH-indol-5-yQmethvllacetamide 



[0281] 



H 





Example 24 



[0283] 



H 
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Preparation 86 



(2R,4RH-Benzvl-4-methvl-2-piperidinerarboxamide 



5 



[0284] 




CH, 



10 



is 



[0285] HCI ga6 was bubbled through a solution of (2/? : 4fl)4-methyl-2-piperidine carboxylic acid (Biochem.Biophys. 
Res.Comm.1981 , 440) (4.2g. 29.0mmol) in methanol (120ml) for 15 mins, and the resulting solution stirred at room 
temperature overnight The reaction was concentrated under reduced pressure and azeotroped with dichlorom ethane 
20 to give a pale yellow oil. 

[0286] A solution of this intermediate methyl ester (5.6g, 29mmof) in 0.88 ammonia solution (100ml) was stirred for 
2 hrs at 50°C, followed by a further 18 hrs at room temperature. The reaction mixture was concentrated under reduced 
pressure, the residue azeotroped with toluene, and then dichloromethane, to give a white solid Benzyl bromide (3.5ml, 
29.0moi) was added to a solution of the intermediate carboxamide and t riethylamine (8.1 ml, 58. Ommol) in dich lorometh- 
ane (100ml), and the reaction stirred at room temperature for 4 days. The mixture was diluted with dichloromethane 
(1 00m f), then washed with water, brine, dried over MgS0 4 , and evaporated under reduced pressure. The crude product 
was purified by column chromatography on silica gel using an elution gradient of dichloromethane:methanol (100:0 to 
95:5) to give the desired product as a viscous oil, (3.5g, 52%). 

iH NMR (CDCI 3t 300MHz) 5: 0.97 (d, 3H), 1.29-1.50 (m, 3H). 2.04 (m, 1H), 2.63 (m, 1H), 2.84 (m, 1H), 3.22 (t, 1H), 
30 3.68 (d, 1H), 3.89 (d, 1H), 5.88 (s, br, 1H), 7.17 (s, 1H), 7.30 (m, 5H). 
LRMS : m/z = 233 (M+1)* 

Preparation 87 

3S f(2fl,4ff)-l-Benzyl-4-methylpiperidinyl]methvlamine 



[0288] Lithium aluminium hydride (9.2ml, 1 M in tetrahydrof uran, 9.2mmol) was added to a solution of (2fl,4ff)-1 -ben- 
so zyl-4-methyl-2-piperidinecarboxamide (preparation 86) (3.5g, 15.0mmol) in tetrahydrof uran (60ml), and the reaction 
heated under reflux overnight. The reaction was cooled in an ice-bath, water (0.4ml), 15% NaOH solution (0.4ml), and 
water (1 2mf) were added consecutively, and the resulting precipitate filtered off. The filtrate was concentrated under 
reduced pressure, redissolved in dichloromethane and washed with brine, dried over ^SC^ and evaporated under 
reduced pressure. The crude product was purified by column chromatography on silica gel using an elution gradient 
55 of dichlorcmethane:methanol:0.88 ammonia (100:0:0 to 85:15:1) to give the title compound as a yellow oil, (650mg, 
20%). 

1 H NMR (CDCI 3t 300MHz) 8: 0.88 (d, 3H) t 1.19-1.54 (m, 3H), 1.63 (m, 1H), 2.14 (s. br, 2H), 2.46-2.75 (m, 4H), 2.94 
(m, 1H), 3.77 (d,' 2H). 7.17-7.37 (m, 5H). 



[0287] 



45 



40 
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LRMS:rn/z = 2l9(M+1)+ 
Preparation 88 

Benzyl 2-f3-((f(2R4flH -b9nzvM-methvlpip9ridinvl]methyitamino)-5-chl ro-6-methyl-2-oxo-1 (2H)-pyrazinvnacetate 
[0289] 




[0290] A mixture of benzyl 2^3-({[(2/?,4flH-benzyM-me%lpiperidiny 

(2H)-pyrazinyl]acetate (preparation 87) (650mg. 2.98mmo0. benzyl 2-[3,5-dichloro-2-methyl-6-oxo-l (6H)-pyrazinyl]ac- 
etate (preparation 17) (970mg, 3.0mmol) and triethylamine (0.42ml, 3.0mmol) in ethyl acetate (50ml), was heated 
under reflux for 24 hrs. The cooled reaction was diluted with ethyl acetate, washed with water, brine, then dried over 
MgS0 4 . and evaporated under reduced pressure. The residual orange oil was purified by column chromatography on 
silica gel using an elution gradient of ethyl acetate:pentane (0:100 to 28:72) to give the title compound as an orange 
oii,(1.2g,80%). 

1 H NMR (CDCIa. 300MHz) 8: 0.95 (d. 3H), 1.22-1.56 (m, 5H). 1.79 (m, 1H), 2.20 (s, 3H), 2.60 (m, 1H), 2.78 (m. 1H), 
2.98 (m, 1H), 3.41-3.60 (m, 2H), 3.80 (d, 1.5H), 4.82 (d, 1.5H), 5.22 (s, 2H), 6.61 (m, 1H), 7.19-7.42 (m, 10H). 
LRMSm/z = 510 (M+1)* 

Preparation 89 

Benzyl 2-{3-((f(2fl,4flM-methvlpiperidinvl1methvO^^ 
[0291] 




[0292] 1 -Chloroethyf chloroformate (0.26ml, 2.57mmol) was added to an ice-cooled solution of benzyl 2-{3-({[(2 R, 
4ff>i -benzy1-4-rriethylpiperidinyllmemyl)amino)-5-chlorc^ (2Ay)-pyrazinyl]acetate (preparation 88) 

(1 .2g, 2.36mmol) and 1 .8-bis(dimethy1amino)naphthalene (100mg) in dichloromethane (15ml), and the reaction stirred 
at room temperature overnight. Additional 1 -chloroethyl chloroformate (0.30ml, 2.75mmol) and 1 ,8-bis(dimethylamino) 
naphthalene (700mg) were added and the reaction stirred for a further 4 hrs. The solution was diluted with dichlo- 
romethane (200ml), washed with 0.5M citric acid solution (6x50ml), water and then brine, dried over MgS0 4 and evap- 
orated under reduced pressure. The residue was dissolved in methanol (80ml), and th solution heated under reflux 
for 1 hrs, concentrated under reduced pressure and azeotroped with dichloromethane t give the desired product 
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as a brown foam, slightly impure, 1 . 1 g. 
LRMSnVz = 4l9(M+1)* 

Preparation 90 

Benzyl 243-((f(2ff,4ffi-4-m8thyH-(2,2^ 
pyrazinyllacetate 

[0293] 




[0294] Pyridine (0.39ml, 4.58mmol) followed by trrfluoroacetic anhydride (0.42ml, 3.0mmol) were added to a solution 
of benzyl 2-[3-({[(2fl,4ff)-4-methylpiperidinyl]methyl}amino)-5-chloro-6-methyl-2-oxo-1 (2H)-pyrazinyl]acetate (prepa- 
ration 89) (i.Og, 2.3mmol) in dichloromethane (30ml), and the reaction stirred at room temperature for an hour. The 
solution was concentrated under reduced pressure and the residual oil was purified by column chromatography on 
silica gei using an elution gradient of ethyl acetate:pentane (0:100 to 34:66) to give the title compound, (910mg, 77%). 
!H NMR (Consistent with rotamers) (CDC^ 300MHz)6: 0.97 (d, 3H), 1.10-1.40 (m, 3H), 1.78 (m, 2H), 1.99 (m. 1H), 
2.21 (d. 3H), 3.03 (m, 1/3H), 3.40 (m ( 2/3H), 3.53-3.91 (m, 4H), 4.77-4.98 (m, 3H), 5.21 (s, 2H), 6.16 (m, 1/3H), 6.26 
(m.2/3H), 7.38 (m, 10H). 
LRMS:m/z = 5l6(M+1)* 

Preparation 91 

2-f3-((I(2/?,4/7)-4-Methyl-H2,2,2-trifluor^^ acid 
[0295] 




[0296] 1 0% Palladium on charcoal (200mg), followed by ammonium formate (1 . 1 g, 1 7.4mmol) were added to a so- 
lution of benzyl 2-[3-({I(2R,4/?)-4-methyl-H2.2,2-trifluoroacetyl )piperidinyl]methyl)ajTiino)-5^loro-6-methyl-2-oxo-1 
(2H)-pyrazinyl]acetate (preparation 90) (900mg, 1.74mmo0 in methanol (20ml) and the reaction was stirred at room 
temperature overnight. Additional 10% palladium on charcoal (50mg) was added and the reaction stirred for a further 
24 hrs. The mixture was filtered through Whatman® fibre and the filtrate concentrated under reduced pressure. The 
residue was susp nded in a methanol:dichbromethan (10:90) s lution, the resulting precipitate filtered off, and the 
filtrate vap rated und r reduced pressure to provide the title compound as a whit solid, (600mg, 92%). 
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LRMS : m/z = 391 (M+1)+ 
Preparation 92 

A/-f(3-MethvHHnndol-5-vl hne^ 

2-QXO-1 (2H)-pyrazinvnacetamide " 
[0297] 




[0298] A mixture of 2-[3-({[(2R4/^4-rri8thyl-1-(2,2 t 2-trifluoroacetyl)piperid iny(]methyl)amino>-6-methyl-2-oxo-1 
(2H)-pyrazinyl]acetic acid (preparation 91) (600mg, l.60mmol) ( (3-methyl-1H-indol-5-y!)rnethylannine (preparation 36) 
(256mg, 1.60mmol), HOBT (256mg, l.90mmol), WSCDI.HCI (364mg, 1.90mmol) and N-methylmorpholine (3.5ml, 
3.18mmol) in N,N-dimethyKormamide (5ml), was stirred at room temperature overnight. The solution was diluted with 
water (50ml), and the resulting precipitate filtered off and dried under vacuum. The solid was purified by column chro- 
matography on silica gel using an elution gradient of pentane:ethyl acetate (100:0 to 34:66) to give the title compound, 
(360mg, 42%). 

1 H NMR (Consistent with rotamers) (CDCLj. 300MHz) 6: 0.97 (d. 3H), 1.06-1.38 (m. 3H), 1.78 (m. 2H), 1.95 (m, 1H), 
2.22 (d, 3H), 2.30 (s, 3H), 3.00 (m,1/3H), 3.30 (m. 2/3H), 3.50-3.88 (m, 3H), 4.23 (m. 1/3H), 4.39-4.72 (m, 3H), 4.94 
(m, 2/3H), 5.90 (m s 1/3H), 6.00 (t, br,2/3H), 6.70 (m, 2H), 6.98 (s, 1H), 7.03 (d, 1H) t 7.26 (m, 1H), 7.40 (s. 1H), 7.97 
(s, br, 1H). 

LRMS : m/z = 534 (M+2)* 
Preparation 93 

fy-f(3-MethvHWndol-5-vnmethvfr^^ 
acetamide 

[0299] 




[0300] A mixture of AH(3-methyM irwtol-5-yl)me^ 

piperidinyl]ethyl}-2-oxo«1 (2H)-pyrazinyl]acetamide (preparation 92) (360mg, 0.68mmol) and aqueous b^CO^ solution 
(6ml, 0.76M, 4.6mmol) in methanol (50ml) and water (10ml) was stirred at room temperature for 3 days, followed by 
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a further 3 hrs, heating under reflux. The solution was concentrated under reduced pressure and extracted with a 
dichloromethaneimethanol (90:10) solution (3x1 00ml), and the combined organic extracts evaporated under reduced 
pressure. The crude product was purified by column chromatography on silica gel using an elution gradient of dichlo- 
romethane:methanol:0.88 ammonia (100:0:0 to 90:10:1) to afford the title compound, (300mg, 100%). 
5 1H NMR (CD 3 OD, 300MHz) S: 1.06 (d. 3H), 1.44 (m, 1H). 1.60 (m, 1H), 1.75-1.95 (m. 2H), 2.03 (m. 1H), 2.18 (s, 3H), 
2.30 (s. 3H), 3.08 (m, 1H), 3.20 (m, 1H), 3.55 (m, 2H), 3.70 (m, 1H), 4.50 (s, 2H), 4.78 (s. 2H). 6.70 (s. 1H), 6.99 (s, 
1H), 7.04 (d, 1H), 7.27 (d, 1H), 7.42 (s, 1H). 
LRMS : m/z = 437 (M+1)* 

10 Preparation 94 

2-I3-(24(2ft4flH-(Cvckx>ropytmemylM 
(3-methyl- 1 Wndol-5-vl)rnethvllacetamtde 

is [0301] 



20 



2S 




30 [0302] The title compound was obtained as a white solid, (56%) from Af-[(3-methyl-l H-indol-5-yl)methyl]-2-[6-methyl- 
3-{2-[(2H,4fl)-4-methylpiperidffiyl]ethyl}-2-oxo-1 (2tf)-pyrazinyl]acetamide (preparation 93) and cyclopropanecar- 
boxaJdehyde, following the procedure described in preparation 85. 

1 H NMR (CD 3 OD, 300MHz) 8: 0.18 (m, 2H), 0.54 (m, 2H), 0.94 (m, 4H), 1.22-1.42 (m, 2H), 1.52-1.66 (m, 2H), 1.78 
(m, 1H), 2.15 (s, 3H), 2.30 (s, 3H), 2.42 (m, 1H), 2.70 (m, 2H), 2.82 (m, 1H), 3.20 (m, 1H), 3.48 (m, 2H), 4.48 (s, 2H), 
3S 4.75 (s, 2H), 6.64 (s, 1H) r 6.99 (s, 1H), 7.04 (d, 1H), 7.26 (d, 1H), 7.42 (s, 1H). 
LRMS:m/z=5l3(M+23)+ 

Example 25 

40 2-f3-(ff(3flM-(Cvclopropvlmethvn^ 
indol-5-vl)methvllacetam>de 

[0303] 



so 



ss 
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Preparation 95 

ff3ff^-4-BenzvlmorDholinvnmQthylamlnQ 
5 [0304] 



w 




IS 

[0305] Oxalyl chloride (4ml, 45.8mmol) was added carefully to a slurry of 4-benzyl*(2fl)-5«oxo-2-morpholinecarbox- 
ylic acid (J.Chem.Soc.PerkJ; 1985;2577) (7.3g, 31mmol) in dichloromethane (90ml), followed by N,N-dimethylforma- 
mide (3 drops), and the reaction stirred at room temperature for 2 hrs. The mixture was concentrated under reduced 
pressure, azeotroped with dichloromethane (3x), and the resulting oil, dried under vacuum. 
zo [0306] Ammonia gas was bubbled through an ice-cold solution of this intermediate acid chloride in ether (50ml), for 
15 minutes, and the resulting solution stirred at room temperature for 72 hrs. The reaction mixture was evaporated 
under reduced pressure to give a buff -coloured solid, 8.6g. 

[0307] Lithium aJuminium hydride (35.8ml, 1 M in tetrahydrof uran, 35.8mmol) was added carefully to a slurry of this 
amide in tetrahydrof uran (100ml), and the resulting mixture stirred at room temperature for 30 minutes, and then heated 

2S under reflux for 24 hrs. Additional lithium aluminium hydride (25ml, 1M in tetrahydrofuran, 25mmol) was added, and 
the reaction heated under reflux for a further 48 hrs. The mixture was then cooled in an ice-bath, and treated sequen- 
tially, with stirring, with water (2.7ml), 1 5% NaOH solution (2.7ml), and water (8ml). and the resulting precipitate filtered 
off. The filtrate was concentrated under reduced pressure and the residual gum purified by column chromatography 
on silica gel using an elution gradient of dichloromethane:methanol:0.88 ammonia (100:0:0 to 85:15:1) to afford the 

30 title compound, (4.2g, 65%). 
LRMS:m/z = 207(M+1)* 

Preparation 96 

& Benzyl 2-f3-((f(3ff)-4-benzvlmorpho(invl1methyl)amino)-5<hloro-6-methvl-2-oxo-1 (2H)-pyrazinyllacetate 
[0308] 




so 

[0309] A solution of [(3fl)-4-benzylmorpholiny11methyiamine (preparation 95) (4.2g, 20.4mmol), benzyl 2-{3,5«dichlo- 
ro-2-methyl-6-oxo-1 (6H)-pyrazinyQacetate (preparation 17) (1 g, 3.06mmol), andtriethytamine (0.7ml, 5.0mmol) in ethyl 
acetate (25ml) was heated under reflux for 18 hrs. The cooled reaction mixture was diluted with ethyl acetate, washed 
with water, then brine, dried over MgS0 4 and concentrated under reduced pressure. The residual brown oil was purified 
& by column chromatography on silica gel using an elution gradient of ethyl acetate :pentane (0: 100 to 1 00:0) to give the 
title compound a6 a white solid, (500mg. 32%). 
LRMS:m/z = 515(M+l8)* 
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Preparation 87 

Benzyl 2-f 3-( f f (3ffl^ro holinvnmethvl>aminoV5<hlofa-6-mQthvl>2-Qxo- 1 f 2H)-pvrazinvl1acetate 
[0310] 




[031 1] 1 ,8-Bis(dimethylamino)naphthalene (250mg, 1 . 1 7mmol) was added to a solution of benzyl 2i3'({l(3Ri-4-ber\' 
zylirorpholinyl]methyl}a™^ (preparation 96) (570mg, 1.1mmol) in 

dichloromethane (15ml), followed by 1 -chloroethyl chloroformate (120ml, l.lmmol), and the reaction stirred at room 
temperature for 18 hrs. Additional 1,8-bis(dimethylamino)naphthalene (250mg, 1.16mmol) and 1 -chloroethyl chloro- 
formate (120ml, 1.1mmol), were added and the reaction stirred for a further 4 days at room temperature and under 
reflux for the final 24 hrs. The solution was diluted with dichlorom ethane (200ml), and washed with OSN citric acid 
(5x), brine, then dried over MgS0 4 , and concentrated under reduced pressure. The crude brown solid was heated 
under reflux in methanol (30ml), overnight, the cooled mixture filtered, the filtrate concentrated under reduced pressure 
and azeotroped with dichloromethane to yield the desired product as a brown foam, slightly impure, 520mg. 
LRMS : m/z 406 (M)* ^ 

Preparation 98 

Benzyl 243^hlorc^2-methyl-6^xo-5-(ff(3ffi 
acetate 

[0312] 




[031 3] Pyridine (31 ml, 0.38mmol) followed by trifluoroacetic anhydride (44ml, 0.31 mmol) were added to an ice-cold 
solution of benzyl 2^3-({[(3fl)-moroholiny0methyl}ami^^ (prepara- 
tion 97) (120mg, 0.29mmol) in dichloromethane (7ml), and the reaction stirred at 0°C for 10 mins, and then at room 
temperature for a further 2 hrs. The reaction was quenched with water, the layers separated, and the organic phase 
dried over MgS0 4 and evaporated under reduced pressure. The residue was purified by column chromatography on 
silica gel using ethyl acetate: pentane (30:70) as eluant to give the title compound as a yellow solid, (83mg ( 56%). 
1 H NMR (CDCIj, 300MHz) 6: 2.20 (s, 3H). 3.40-4.20 (m, 9H), 4.80 (s, 2H), 5.21 (s, 2H), 6.20 (m, 1H), 7.36 (m, 5H). 
LRMS : m/z = 502 (Mr 
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Preparation 99 

2-t3-Chtoro-2-methv^<»x o-5-t^ 

(3-methyHH>indol-5-vl)methvnacetamide — — ~ — 

[0314] 




[0315] A mixture of benzyl 2-{3-chloro-2-methyl-6-oxo-5-( {[(3/7)^(2, 2, 2-trifluoroacetyl)rTO^ 
1 (6H)-pyrazinyl]acetate (preparation 98) (300mg, 0.60mmol). and palladium hydroxide (BOmg) in methanol (4ml), was 
hydrogenated at room temperature and 15 psi for 18 hrs. The reaction mixture was filtered through Whatman® fibre, 
and the filter pad washed well with ethyl acetate. The combined filtrate was evaporated under reduced pressure to 
give a pale yellow solid, 180mg. 

[0316] (3-Methyl-1 H-indol-5-yl)methytamine (preparation 36) (76mg, 0.48mmol), HOBT (64mg, 0.48mmol), WSCDI. 
HC! (91 mg, 0.48mmol) and N-methylmorpholine (79mg, 0.71 mmol). were added to a solution of the intermediate acid 
in N.N-dimethytformamide (4ml), and the reaction stirred at room temperature for 72 hrs. The reaction mixture was 
purified directly by column chromatography on silica gel using dichloromethaneimethanoJ (90:10) as eluant to afford 
the title compound as an off-white solid, (162mg, 52%). 

1 H NMR (CDCI 3 , 400MHz) 6: 2.30 (s, 3H), 2.38 (s : 2H), 2.40 (s, 1 H), 3.50 (m. 1 H), 3.62 (m, 2H), 3.75 (m, 1 H), 3.92-4.26 
(m, 4H), 4.42-4.59 (m, 3H). 4.65 (m, 2H), 6.25 (m, 1H), 6.55 (m, 1/3H), 6.65 (m, 2/3H), 5.98 (s, 1H), 7.02 (m, 1H), 7.27 
(m, 1H), 7.40 (s, 1H), 7.99 (s, 1H). 
LRMS : m/z = 555 (M+1)+ 

Preparation 100 

2-f3-t^bro-2-methvl-5-{r(3/7)moroholinvl^^ 
acetamide 

[0317] 




[0318] A mixture of 2-{3^htoro-2-methyl-6^xo-5-({[(3frH^2,2.2^^ 

pyrazinyO-A/-[(3-methyl-1H-indol-5-yl)methyf]acetamide (preparation 99) (162mg, 0.31 mmol) and Na^CO} (600mg, 
5.66mmol) in water (8ml), and methanol (6ml), was stirred at 40'C f r 18 hrs. The cooled reaction was concentrated 



92 



EP 0 997 474 A1 



under reduced pressure to remove the methanol, and the remaining aqueous solution extracted with ethyl acetate. 
The combined organic extracts were dried over MgS0 4 , and evaporated under reduced pressure to give the title com- 
pound, (1 40mg, slightly impure). 

i H NMR (COCIjj, 400MHz) 5: 2.30 (s. 3H), 2.39 (s, 3H), 2.90 (m, 2H), 3.08 (m, 1 H) s 3.30 (m, 2H), 3.49 (m, 1 H), 3.60-4.00 
5 (m, 3H), 4.54 (d, 2H), 4.62 (s, 2H), 6.34 (m. 1H), 6.54 (m, 1H), 6.98 (s, 1H), 7.03 (d. 1H). 7.28 (d, 1H), 7.40 (s. 1H), 
7.96 (s,1H). 

LRMS : m/2 = 459, 461 (M+1)+ 
Preparation 101 

w 

2J3£htoro : 5^ 

1 HnndoNS-vDmethyllacetamide 

[0319] 



20 



25 




[0320] A mixture of 2-[3-chloro-2-methyl-6K*o-5-({[(3fl)-^^ (6H)-pyrazinyl]-AA[(3-me- 
30 myMH-indol-5-yl)methyQacetamide (preparation 100) (140mg, 0.33mmol), cyclopropanecarboxaldehyde (26ml, 
0.35mmol) and sodium triacetoxyborohydride (105mg, 0.49mmol) in tetrahydrofuran (4ml) was stirred at room temper- 
ature under a nitrogen atmosphere for 1 6 hrs. The solution was partitioned between water and ethyl acetate, the layers 
separated, and the organic phase dried over MgS0 4 and evaporated under reduced pressure. The crude product was 
purified by column chromatography on silica gel using an elution gradient of dichloromethane:methanol (95:5 to 90: 
3S 1 0) to afford the title compound (1 21 mg, 72%). 

1 H NMR (COCI3. 400MHz) 6: 0.10 (m, 2H), 0.45 (m, 2H), 0.86 (m. 1H), 2.19 (m, 1H), 2.30 (s. 3H), 2.40 (s, 3H), 2.48 
(m, 1H), 2.60-2.75 (m. 2H), 3.02 (m t 1H). 3.42 (m, 3H), 3.62 (m, 1H), 3.74 (m, 1H), 3.80 (m, 1H), 4.56 (m, 2H), 4.66 
(s, 2H), 6.48 (m, 1H), 6.56 (m. 1H), 6.98 (s, 1H), 7.05 (d, 1H), 7.30 (d, 1H), 7.42 (s, 1H), 7.92 (s, 1H). 
LRMS : m/z = 51 3, 51 5 (M+1 )♦ 

40 



4S 



SO 
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Preparation 102 



2-[3-(ff(3flM-(CvctoDr 0 p Y lmQ^^ 

indol-5-vnmethvllacetamidft — 



[0321] 



H 




[0322] A mixture of 2-[3<hloro-5^{[(3R)-4-(cyctopropylmemyl^ 

pyrazinyO-/vH(3-methyMr*inott-5^ (preparation 101) (I20mg. 0.23mmol). ammonium formate 

(44mg, 0.7mmol) and 10% palladium on charcoal (catalytic) in methanol (5ml) was stirred at room temperature under 
a nitrogen atmosphere for 64 hrs. The reaction mixture was filtered through a Whatman® filter, washing through with 
ethyl acetate. The combined filtrate was evaporated under reduced pressure and the residue purified by column chro- 
matography on silica gel using dichlorom ethane: methanol: 0.88 ammonia (90:10:0.5) as eluant to give the title com- 
pound as a white solid, (1 5mg, 1 4%). 

'H NMR (CDCfe, 400MHz) 8: 0.12 (m, 2H). 0.50 (m, 2H), 0.86 (m, 1H), 2.18 (m. 1H), 2.24 (a, 3H), 2.30 (s, 3H), 2.46 
(m, 1H), 2.65 (m, 2H), 3.02 (m, 1H), 3.40 (m, 2HJ, 3.46-3.83 (m, 4HJ, 4.55 (m, 2H), 4.64 (s, 2H), 6.35 (s, br, 1H), 6 60 
(s, br, 1H), 6.72 (a. 1H), 6.98 (a, 1H), 7.04 (d, 1H), 7.18 (m, 1H), 7.60 (a, 1H), 7.94 (a. br. 1H). 
LRMS : m/z = 478 (M+1)* 



methyflacetamide 



Example 26 



[0323] 



H 
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Preparation 103 

tert-Butyl 2'(r3^bromomethvnbenzvl1oxv)e1hvlcarbamate 
[0324] 

[0325] Sodium hydride (125mg, 60% dispersion in mineral oil, 3.1 3mmol) was added portionwise to an ice-cooled 
soluton of tort-butyl 2-hydroxyethylcarbamate (500mg, 3.l0mmol), and l,3-bis{bromomethyl)benzene (8.2g, 
31.0mmol) in tetrahydrofuran (15ml), and the reaction stirred at 0°C for an hour under a nitrogen atmosphere, then 
allowed to warm to room temperature. Saturated ammonium chloride solution (10ml) was added, and the mixture 
partitioned between water and ethyl acetate, and the layers separated. The organic phase was then dried over MgS0 4t 
and evaporated under reduced pressure. The residue was purified by column chromatography on silica gel using an 
elution gradient of ethyl acetate :pentane (15:85 to 75:25) to give the title compound as a colourless oil, (796mg, 74%). 
'H NMR (CDCIj, 300MHz) 6: 1.42 (s, 9H), 3.38 (m, 2H), 3.56 (t, 2H), 4.50 (2x6, 4H), 4.88 (s, br, 1H), 738 (m, 4H). 
LRMS:m/z = 362 (M+18)+ 

Preparation 104 

te/t-Butvl 2-ff3-(cvanomethvnbenzvnoxvlethvlcarbamate 
[0326] 



[0327] Sodium cyanide (284mg, 5.78mmol) and benzyl triethylammonium bromide (63mg, 0.23mmol) were added 
to a solution of fert-butyl 2-{[3-(bromomethy0benzyl]oxy)ethytearbarnate (preparation 103) (798mg, 2.31mmol) in ac- 
etonitrile (5ml), and the reaction stirred at room temperature for 4 days. The mixture was partitioned between water 
and ethyl acetate and the layers separated. The organic phase was dried over MgS0 4 and evaporated under reduced 
pressure, to afford the desired product as an oil, (654mg, 97%). 

1 H NMR (CDCI 3 , 400MHz) 6: 1.42 (s, 9H), 3.37 (m, 2H), 3.57 (t, 2H), 3.78 (s, 2H), 4.54 (s, 2H), 4.86 (s, br, 1H), 7.26 
(m, 3H), 7.37 (m,1H). 
LRMS : m/z = 291 (M+1)+ 

Preparation 105 

fart-Butyl 2-ff3^2-aminoethv0bef^noxv)ethvtearbamate 
[0328] 





H 

N O CH, 

T Tch, 



[0329] Raney® nickel (1 70mg) was added t a soluti n of fert-butyl 2-{[3-(cyanomethyl)b6nzyl]oxy)ethylcarbamate 
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(preparation 104) (654mg, 2.26mmol) in ethanolic ammonia solution (15ml), and the mixture hydrogenated at 60 psi 
and room temperature for 24 hrs. The reaction mixture was filtered through ArboceKS). and the filtrate evaporated under 
reduced pressure. The residue was purified by column chromatography on silica gel using dchloromethane:methanol: 
0.88 ammonia (90:10:1) to afford the title compound, (536mg, 80%). 

1 H NMR (CDCI3, 300MHz) 8: 1.25 (S. br,2H). 1.43 (s, 9H). 2.78 (t. 2H). 2.98 (t, 2H). 3.36 (m. 2H). 3.57 (t, 2H), 4.50 (s. 
2H), 4.88 (s, br, 1H), 7.18 (m, 2H), 7.28 (m, 2H). 

Preparation 106 

Benzyl 243-(f3-(f2-f(fert-butoxvcaroonvnamino^ 
pyrazinyllacetate 

[0330] 




[0331] A mixture of rert-butyl 2-{[3-(2-aminoethyl)benzyl]oxy)ethylcarbamate (preparation 105) (270mg, 0.92mmol), 
benzyl 2-{3 > 5-dichloro-2-methyl-6-oxo-1(6H)-pyrazinyl]acetate (preparation 17) (300mg, 0.92mmol), and triethylamine 
(140ml, 1.01mmoQ in ethyl acetate was heated under reflux overnight The cooled suspension was diluted with ethyl 
acetate, then washed with hydrochloric acid (2N), NaH0O 3 solution, brine, then dried over MgS0 4 and evaporated 
under reduced pressure. The crude product was purified by column chromatography on silica gel using ethyl acetate: 
pentane (40:60) as eluant, and triturated with ether, to give the title compound as a white solid, (243mg, 45%). Re- 
purifiing the ether filtrate by column chromatography on silica gel provided an additional (1 76mg, 33%) of the desired 
product. 

1 H NMR (CDCIj, 300MHz) d: 1.42 (s, 9H), 2.20 (s, 3H), 2.95 (t, 2H), 3.36 (m, 2H), 3.56 (t, 2H), 3.68 (m, 2H), 4.50 (s, 
2H), 4.80 (s, 2H). 4.99 (m. 1H), 5.21 (s, 2H), 6.12 (s, br, 1H). 7.19 (m, 3H). 7.23-7.40 (m, 6H). 
LRMS : m/z = 607 (M+23)+ 

Preparation 107 

2-f3-(f3-n24ftert-BL[toxvcaroony1)amino1efo^ acid 
[0332] 




[0333] Ammonium f rmate (425mg, 6.74mmol) and 10% palladium on charcoal (200mg) was added t a solution of 
b nzyl 2-[3^3-({2i(fert-buloxycarbonyl)amto )-5-chloro-6-methyl-2-oxo-1 (2Hy 
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pyrazinyljacetate (preparation 106) (392mg, 0.67mmol) in acetonitrile (10mO, and the reaction stirred at room temper- 
ature overnight. The reaction mixture was filtered through Whatman® fibre, and the filtrate concentrated under reduced 
pressure. The residue was suspended in dichtoromethane, basified using 1 N NaOH solution, and re-acidified to pH 4, 
using IN hydrochloric acid. This solution was extracted with ethyl acetate (3x), and the combined organic extracts 
dried over MgS0 4 and evap rated under reduced pressure to give the title compound as a white foam. (1 80mg, 58%). 
1 H NMR (dg-DMSO, 400MHz) 5: 1.37 (s, 9H), 2.02 (s, 3H), 2.82 (t, 2H), 3.10 (t, 2H), 3.40 (t, 2H), 3.46 (m, 2H), 4.42 
(m, 4H). 6.60 (s, 1H), 6.74 (t t br, 1H), 6.80 (t, br, 1H). 7.15 (m, 3H), 7.24 (m, 1H). 
LRMS : m/z = 461 (M+1)- 

Preparation 108 

fert-Butvl 2-f|3^2-{f5-methyl-4-(2-U(3-methvH^ 
aminolethvDbenzylloxvlethvlcarbamate 



[0335] A mixture of 2^3^[3-({2^(tert-butoxycarbonyl)amta (2Hy 
pyrazinyljacetic acid (preparation 107) (174mg, 0.38mmol), (3nriethyMH-indol-5-yl)methylarnine (preparation 36) 
(67mg, 0.42mmol), HOBT (77mg, 0.57mmol), WSCDI.HCI (91mg, 0.47mmol) and N-methylmorpholine (124ml, 
l.l3mmol) in N,N-dimethytformamide (5ml), was stirred at room temperature for 20 hrs. The reaction mixture was 
partitioned between ethyl acetate and water and the phases separated. The organic layer was dried over MgS0 4 and 
evaporated under reduced pressure to give the title compound as a white solid, (220mg, 96%). 
'H NMR (d 6 -DMSO, 300MHz) 8: 1.37 (s, 9H). 2.05 (s. 3H). 2.22 (s. 3H), 2.82 (t, 2H), 3.10 (m. 2H), 3.39 (t, 2H), 3.46 
(m, 2H), 4.36 (d, 2H), 4.41 (s, 2H), 4.61 (s, 2H), 6.62 (s, 1H). 6.81 (m, 2H), 6.98 (d, 1H), 7.08 (s, 1H). 7.15 (m, 3H), 
7.23 (m, 2H), 7.37 (s, 1H), 8.62 (t. br, 1H), 10.68 (s, 1H). 
LRMS : m/z = 603 (M+1)+ 



[0334] 



H 
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Preparation 109 

2-f3-((3^2-Amino9thoxvlm ^ 
methyllacetamide 



[0337] Hydrochloric acid (1 0ml, 6N, 60.0mmol) was added to a solution of tert-butyl 2-fl3-(2-([5-methyM-{2-{[(3^ 
thyM H-indol-5-yl)methyQamta 

(preparation 108) (220mg, 0.36mmol) in methanol (10ml), and the reaction stirred for an hour at room temperature. 
The mixture was basified using NaOH (1N) solution, and the mixture extracted with ethyl acetate (2x), and dichlo- 
romethane (1x). The combined organic extracts were dried over MgS0 4 and evaporated under reduced pressure. The 
crude product was purified by column chromatography on silica gel using dichloromethane:methanoi:0.88 ammonia 
(90:10:1) to afford the title compound as a white solid, (lOOmg, 55%). 

1 H NMR (dg-DMSO, 400MHz) 5: 2.05 (s, 3H). 2.21 (s, 3H), 2.72 (t, 2H). 2.82 (t, 2H), 3.40 (t, 2H). 3.48 (m, 2H), 4.38 
(d, 2H), 4.43 (s, 2H), 4.61 (s, 2H), 6.62 (s, 1H), 6.79 (t, br, 1H), 6.98 (d, 1H), 7.06 (s, 1H), 7.15 (m, 3H), 7.24 (m, 2H), 
7.37 (s, 1H), 8.60 (t, br,1H), 10.65 (s, 1H). 
LRMS : m/z = 503 (M+1)* 



W(3-MethyMHHndol-5-yl)methvn-246^ 
pyrazinyllacetamide 



[0336] 



H 




Example 27 



[0338] 



H 
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Preparation 110 

(erf-Butyl methylf2-(f34bromomethyflbenzvlk)^ 



[0339] 



Br 




N^O CH, 
O CH, 3 



[0340] The title compound was obtained (85%) from tert-butyl 2-hydroxy ethyl (methyl)carbamate (Synth. Commun. 
23;17;1993;2443) and 1,3-bis(bromomethyl)benzene following the procedure described in preparation 103. 
'H NMR (CDCI3, 300MHz) 8: 1.43 (3, 9H) ( 2.95 (s, 3H), 3.42 (s. br,2H), 3.60 (s. br,2H), 4.50 (2xs, 4H), 7.25 (m f 1H) t 
7.35 (m, 3H). 

Preparation 111 

fe/t-Butyl methvir2-((34cvanomethvnbenzyl)oxv)ethvncarbarnate 



[0342] The title compound was obtained (94%) as an oil, from tert-butyl methyl[2-«3-[bromomethyl]benzyt}oxy)ethyl] 
carbamate (preparation 110), following the procedure described in 104. 

iH NMR (CD&3, 300MHz) d: 1.41 (s, 9H), 2.95 (s, 3H), 3.42 (s, br,2H), 3.60 (s, br,2H), 3.77 (s, 2H), 4.54 (s, 2H), 7.25 
(m, 3H),7.36(m, 1H). 
LRMS : m/z =305 (M+1)- 

Preparation 112 

rert- Butyl methvlf2-((3-f2-(methvlamino)ethvl1benzvl}oxy)ethvncarbamate 



[0344] The title compound was obtained as an oil (99%) from fe/f-butyl methyl(2-({3-[cyanomethy0benzy1}oxy)ethyl] 
carbamate (preparaton 111 ), following the procedure descnbed in 105. 

1 H NMR (CDCI 3 , 400MHz) 5: 1.26 ($, br.2H), 1.43 (s, 9H), 2.77 (t, 2H). 2.94 (e. 3H), 2.98 (t 2H). 3.42 (s. br,2H), 3.60 
(s. br.2H), 4.50 (s t 2H). 7.14 (d. 1H). 7.18 (m. 2H). 7.28 (m, 1H). 
LRMS : m/z = 309 (M+1 )* 



[0341] 




[0343] 
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Preparation 113 

Benzyl 243-{f3-K2-f(tort- but xvcarbonvn(methYl)amino^ 
(2H)-pyrazinyl1acetate 



[0346] The title compound was obtained as a white crystalline solid (64%) from rert-butyl methyl[2-({3-[2-(methy!« 
amino)ethy0benzyl}oxy)ethy1)carbamate (preparation 1 1 2) and benzyl 2-{3,5-dichloro-2-methyl-6<«co-1 (6H)-pyrazinyl] 
acetate (preparation 17), following the procedure described in preparation 106. 

NMR (CDCI 3 , 400MHz) 6: 1.42 (s, 9H), 2.21 (s, 3H), 2.95 (m, 5H), 3.42 (s, br,2H), 3.60 (s, br,2H), 3.68 (m. 2H), 
4.50 (s, 2H), 4.80 (s, 2H), 5.21 (s, 2H), 6.10 (t, br,1H), 7.17 (d, 1H), 7.20 (m, 2H), 7.26 (m, 1H), 7.36 (m, 5H). 

Preparation 114 

243-fr3-(J2-f(rertButoxvc^Cfwn^ 
acetic acid 



[0348] Ammonium formate (368mg, 5.83mmol), followed by 10% palladium on charcoal (200mg), were added to a 
solution of benzyl 2^3HI3-({21(te*butoxyean^yl)(r^ 

thyl-2-oxo-1(2H)-pyrazinyl]acetate (preparation 113) (350mg, 0.58mmol) in methanol (10ml), and the reaction stirred 
at room temperature overnight. The reaction mixture was filtered through Whatman® fibre, and the filtrate concentrated 
under reduced pressure. The residue was triturated with dichbromethane, the resulting suspension filtered again 
through Whatman® fibre, then through celite, and this filtrate evaporated under reduced pressure. The residual solid 
was dissolved in dichbromethane, the solution washed with water, brine, then dried over MgS0 4 and evaporated under 
reduced pressure to give the desired product as a gum, (21 3mg, 79%). 

'H NMR (d 6 -DMSO, 300MHz) 5: 1.36 (s, 9H), 1.98 (s. 3H), 2.03 (s, 3H). 2.82 (m, 2H). 3.30 (t, 2H), 3.48 (m, 4H), 4.43 
(s, 2H), 4.52 (s, 2H), 6.60 (s, 1H), 6.78 (t, br, 1H), 7.15 (m, 3H), 7.24 (m, 1H). 
LRMS : m/z = 474 (M)* 



[0345] 




[0347] 
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Preparation 115 

tert-Butvl methvl(2^3-(24f 5-methvW 
2-pvra2lnvl1amino)ethvnbenzvl1oxv)ethvl)carbaniate 

[0349] 




[0350] The title compound was obtained as a white solid (97%) from 2-[3{[3-({2-[(tert-butoxycarbonyl)(methyl)amino] 

ethoxy}memyl)phenethyl]am acid (preparation 114) and (3-methyl-1H-tn- 

dol-5-y1)methytamine (preparation 36), following a similar procedure to that descrbed in preparation 108. 

1 H NMR (d 6 -DMSO, 400MHz) 5: 1.37 (s, 9H), 2.04 (a. 3H), 2.21 (s, 3H), 2.80 (m, 5H), 3.35 (t, 2H), 3.48 (m, 4H), 4.38 

(d, 2H), 4.43 (s. 2H), 4.62 (s. 2H), 6.61 (s, 1H), 6.79 (t, br, 1H), 6.98 (d. 1H), 7.06 (s f 1H), 7.15 (m, 3H) t 7.24 (m. 2H), 

7.37 (s, 1H), 8.80 (t, br, 1H), 10.64 (s, 1H). 

LRMS:m/z = 618(M+1)+ 

Preparation 116 

W(3-Methyl-1Wndol-5-vnmethvn^^ 
pyrazinyllacetamide 

[0351] 




[0352] The title compound was obtained as a cream coloured solid, from fe/fbutyl methyl(2-{[3-(2-{[5-methyl-4-(2- 
{(3^ethyl-1 H-inoW-5-yl)methyl)am^ 

bamate (preparation 115), following a similar procedure to that desribed in preparation 109. 

1 H NMR (oVDMSO, 300MHz) 8: 2.05 (s, 3H), 2.20 (s, 3H), 2.24 (s. 3H), 2.61 (t, 2H), 2.82 (t, 2H), 3.45 (m, 4H), 4.38 
(d, 2H), 4.42 (s. 2H), 4.61 (s. 2H), 6.62 (s, 1H), 6.78 (t, br, 1H), 6.98 (d, 1H), 7.05 (s, 1H), 7.14 (m, 3H), 7.22 (m. 2H), 
7.38 (s, 1H), 8.80 (t. br, 1H), 10.64 (s, 1H). 
LRMS:m/z = 517(M+1)+ 
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Example 28 

2-f3-(f3-f (1 fl/SH -Amino>2-methoxve thvnDh8nethYnamino)-6-m8thvl-2-oxo-1 (2Hl-ovrazinvn-A/-f(3-methvl-1 Wndol- 
5-vQmethyllacetamide ~ 

[0353] 




Preparation 117 

3-Vinvlphenvlethvlamine 

[0364] 



[0355] A mixture of 3-bromophenylacetonitrile (3.31ml, 25.5mmol), vinyl tributyl tri (16.17g, 51.0mmol), bis(triphe- 
nylphosphine)palladjum(ll) chloride (1.48g t 1.28mmo0 and lithium chloride (3.24g, 76.5mmol) in tetrahydrofuran 
(500mO, was heated under reflux for 6 hrs, and stirred for a further 18 hrs at room temperature. The reaction mixture 
was concentrated under reduced pressure, the residue dissolved in ethyl acetate and washed with NaHCOg solution 
(2x). then brine, dried over MgS0 4 and evaporated under reduced pressure. The crude product was purified by column 
chromatography on silica gei using ethyl acetate:hexane (16:84) as eluanl to afford a yellow oil. 
[0356] A solution of aluminium chloride (1.44g, 10.8mmol) in tetrahydrofuran (25ml) was added carefully to lithium 
aluminium hydride (1.23g, 32.4mmol) in tetrahydrofuran (25ml), and the mixture stirred at room temperature for 10 
mins. A solution of the intermediate acetonitrile in tetrahydrofuran (50ml) was then added and the reaction stirred at 
room temperature for 3 hrs. The reaction was quenched by the addition of hydrochloric acid, then basified using aque- 
ous NaOH solution. The mixture was extracted with ethyl acetate, the combined organic extracts dried over MgS0 4 
and evaporated under reduced pressure. The crude product was redissorved in ethyl acetate, extracted into citric acid, 
and these aqueous extracts rebasified using aqueous NaHCC^ solution. This was then re-extracted with ethyl acetate, 
and the combined extracts evaporated under reduced pressure to provide the title compound as a yellow oil, (1.79g, 
47%). 

1 H NMR (CDClj. 300MHz) 6: 1.18 (s. br,2H), 2.75 (1, 2H), 2.97 (t, 2H), 5.22 (d, 1H), 5.76 (d, 1H), 6.70 (dd. 1H), 7.07 
(m, 1H), 7.22 (m, 3H). 
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Preparation 118 



Benzyl 3-vinvlphenethvl carbamate 



[0357] 




T 



H 
N 



0 



[0358] A mixture o1 3-vinylphenylethylamine (preparation 1l7)(1.78g, 12.lmmol), N-(benzytaxy)succinimide (3.62g, 
14.52mmol) and triethytamine (2.53ml, 18.15mmol) in dichloromethane (60ml), was stirred at room temperature under 
a nitrogen atmosphere overnight. The reaction mixture was washed with citric acid solution, saturated aqueous 
NaHC0 3 , brine, then dried over MgS0 4 , and evaporated under reduced pressure. The crude product was purified by 
column chromatography on silica gel using dichloromethane as eluant to give the desired product as a colourless oil, 
(1.43g,41%). 

1 H NMR {CDCIfr 300MHz) 5: 2.80 (t. 2H), 3.44 (t, 2H). 4.96 (s, br, 1H), 5.12 (s, 2H), 5.24 (d, 1H), 5.78 (d, 1H), 6.70 
(dd, 1 H), 7.08 (m. 1 H). 7.20-7.41 (m, 8H). 

Preparation 119 

Benzyl 1 ^S)-14ren*-birtowcarbcyivnamino1-2-hvdroxvethvnphenethvlcarbamate 



[0360] A solution of NaOH (1 .22g, 30.5mmol) in water (70ml), followed by hypochlorous acid fert-butyl ester (3.5ml, 
30.5mmol) were added to a solution of fe/t-b uty ^carbamate (3.57g, 30.5mmol) In n-propanol (75ml), In an amber glass 
flask. This solution was stirred at room temperature for 5 mins, then cooled in an ice-bath. Solutions of (DHQJgPHAL 
(480mg, 0.6mmol) in n-propanol (40ml) t and benzyl 3-vinylphenethylcarbamate (preparation 118) (2.81 g, 10mmol) in 
n-propanol (70ml) were added, followed by potassium osmate dihydrate (I84mg, 0.5mmol) in water (5ml) and the 
reaction then stirred at 0°C for 4 hrs. and at room temperature for a further 1 8 hrs. Saturated 6odium dithionite solution 
(1 OOmf) was added, the phases separated, and the aqueous layer extracted with ethyl acetate (2x1 00ml). The combined 
organic extracts were dried over MgS0 4 and evaporated under reduced pressure. The residual brown oil was purified 
by column chromatography on silica gel twice, using an elutton gradient of ethyl acetate:pentane (25:75 to 50:50) to 
give the desired product as a colourless oil, (603mg, 15%). 

NMR (CDCI3, 300MHz) 8: 1.42 (s, 9H), 2.52 (s, br, 1H), 2.80 (t f 2H), 3.46 (m, 2H), 3.80 (m, 2H), 4.74 (s, br, 1H), 
4.84 (s, br, 1H), 5.07 (s, 2H), 5.32 (d, 1H), 7.11 (m, 3H), 7.30 (m, 6H). 



[0359] 




H 3 C XH 3 
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Preparation 120 

Benzyl 3-U 1 fl'SVI^te ^buloxvcartxywhami 
[0361] 




[0362] A mixture of methyl iodide (98ml, 1.57mmol) t benzyl S^fl/VSJ-l-fftert^utoxycarbonyOamino^-hydroxye- 
thyljphenethylcarbamate (preparation 119) (590mg, 1.4mmol), benzyttriethylammonium chloride (325mg, 1.4mmol) 
and NaOH solution (185ml, 10M, 1.85mmol) in dichloromethane (10ml), was stirred at room temperature for 3 days. 
The reaction mixture was partitioned between dichloromethane and water, the phases separated, and the organic layer 
dried over MgS0 4 and evaporated under reduced pressure. The residual oil was purified by column chromatography 
on silica gel using an eiution gradient of ethyl acetate:pentane (0:100 to 50:50) to provide the title compound as a 
colourless oil, (289mg, 47%). 

'H NMR (CD 3 OD, 300MHz) 6: 1.40 (s. 9H), 2.78 (t. 2H), 3.32 (m, 5H), 3.50 (d, 2H). 4.75 (m, 1H), 4.80 (s, 2H), 5.05 
(s, 2H), 7.00-7.36 (m, 9H). 



Preparation 121 



fert-Butyl (1 fl/SH -f3-f2-aminoethvnphenvn-2-methoxvethylcaroamate 



[0363] 




[0364] A mixture of benzyl 3-{(1 #S)-1 H(fert^utoxycart>c*yl)am^ (prepara- 
tion 120) (289mg, 0.68mmoJ) and 10% palladium on charcoal (30mg) in methanol (10ml) was hydrogenated at 15 psi 
and room temperature for 1 6 hrs. The reaction mixture was filtered through ArboceMb and the filtrate evaporated under 
reduced pressure to give the title compound, (1 96mg, 98%). 

1 H NMR (CD3OD, 300MHz) 8: 1.41 (e, 9H), 2.78 (t, 2H), 2.88 (t, 2H), 3.52 (d, 2H), 4.72-4.80 (m, 5H), 7.11 (d, 1H), 7.18 
(m, 2H), 7.24 (m. 1H). 
LRMS:rrVz = 295(M+ir 
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Preparation 122 

Benzyl 243-f(3-(Y1 R/Sl^ 4(te/frbutoxvcarbonvnamino^ 
(2HI-pyrazinylIacelate 

[0365] 




[0366] A mixture of tert-butyl {1 WS)-H3-(2-aminoethyl)phenyq-2-methoxyethylcarbamate (preparation 121) 
(196mg, 0.67mmol), benzyl 243,5^ichloro-2-methyl^^o-1(6H)-pyrazinyl]acetate (preparation 17) (182mg, 
0.56mmol) and triethylamine (368ml, 2.78mmol) in ethyl acetate (5ml) was heated under reflux for 18 hrs. The cooled 
mixture was washed with brine (I5mf), dried over MgS0 4 and evaporated under reduced pressure. The residual oil 
was purified by column chromatography on silica gel using an elution gradient of dichloromethaneimethanol (100:0 to 
99:1) to afford the title compound as a colourless oil, (248mg, 76%). 

'H NMR (CDCI 3 , 300MHz) 6: 1.40 (s, 9H), 2.20 (s, 3H), 2.90 (t. 2H), 3.35 (s, 3H), 3.52-3.70 (m, 4H), 4.80 (m, 3H). 5.22 
(m, 3H), 6.15 (t, br, 1H), 7.17 (m, 3H), 7.24 (m, 1H), 7.37 (m, 5H). 
LRMS : m/z = 585 (M+1)* 

Preparation 123 

2-f 3-f(3-f (1 ^ysi-1 -f ( ferf-ButoxvcarbonvnaminoV2-methoxvethvl)ph8nethvl)amino1-6-methvl-2-oxo-1 (2H)-pyrazinvi1 
acetic acid 

[0367] 




[0368] A mixture of benzyl 2-{3-[(3-{(1 WS)-1 -[(tenM>utoxycarbonyl)amirio]-2-methoxye^ 
ro-6-methyl-2 -oxo- 1 (2H)-pyrazinyQacetate (preparation 122) (248mg, 0.42mmol), ammonium formate (265mg, 
4.2mmol) and 10% palladium on charcoal (lOOmg) in methanol (10ml) was heated under reflux for 25 hrs. The cooled 
reaction was filtered through Arboce®, and NaOH (420ml, 10M, 4.2mmol) was added to the filtrate. This mixture was 
evaporated und r reduced pressur , triturated and filtered with a dchloromethane:methan I (91:9) s lution (3x), and 
the combined filtrates evaporated under reduced pr ssure. The crude product was purified by column chromatography 
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on silica gel using an elution gradient of dichloromethane: methanol (100:0 to 93:7) to give the title compound as an 
oil, (35mg, 18%). 

'H NMR (CD3OD, 300MHz) 8: 1.40 (s, 9H), 2.18 (s, 3H). 2.90 (m t 2H), 3.35 (s, 3H), 3.55 (m. 4H), 4.60 (s, 2H), 4.80 
(m, 1H), 6.66 (s, 1H), 7.17 (m, 2H), 7.24 (m, 2H). 
LRMS : m/z = 483 (M+1)+ 

Preparation 124 

tert-Butvl M fysV2-methoxv- 1 -[3-f2-(T5-methyl-4-(2-(r( 3-methyM H-indol-5-vnmethvnaminoy-2>oxoethvn-3>oxo- 
3,4-dihvdro-2-pyrazinvllamino)ethvnphenvnethvlcarbamate 



[0370] A mixture of 2-[3^(3-{(1 WSH-[(tert*utoxycart^ 

2-0x0-1 (2H)-pyrazinyt)acetic acid (preparation 123) (35mg, 0.076mmol), (3-fnethyl-lH-indol-5-y1)methytemine (prep- 
aration 36) (13mg, O.OSmmol), HOBT (11 mg, O.OSmmol), WSCDI.HCI (16mg, 0.08mmol) and N-methylmorpholine 
(16ml, 0.15mmoi) in N,N-dimethyrformamide (2ml), was stirred at room temperature for 18 hrs. Additional (3-methyl- 
1 H-indol-5-yl)methylamine (preparation 36) (8mg, 0.038mmol), was added, and stirring continued for a further 72 hrs 
at room temperature. The reaction mixture was poured into water (10ml), and the resulting precipitate filtered, and 
dried to give the desired product, (26mg, 57%). 

1 H NMR (CD3OD. 300MHz) 5: 1.41 (s, 9H), 2.16 (s, 3H), 2.29 (s. 3H), 2.94 (t. 2H), 3.34 (s, 3H), 3.50 (d, 2H), 3.59 (t, 
2H), 4.48 (s. 2H), 4.76 (s, 2H). 4.82 (m t 1H). 6.66 (s. 1H), 6.98 (s. 1H), 7.05 (d, 1H), 7.16 (d. 2H), 722 (m. 3H). 7.42 
<s.1H). 

LRMS : m/z = 625 (M+23)* 



[0369] 




H,C CH, 
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Preparation 125 

2-f3-({3-{(1 R/S\-1 -Amino- 2-methoxvethvnphe^ tert-pvrazinvn-MS-methvM Wndol- 

5-yQmeth yllacetam ide 



[0372] A solution of fert-butyl (1fl/S)-2-methoxy-1-[3-(2K[5-methyM-(2-{[(^ 

2-oxoethyl)-3^xo-3,4-dfoydro-2-py^ (preparation 124) (26mg, 0.043mmol) 

in hydrochloric acid (2ml, 6N, 12mmol) and methanol (2ml), was stirred under a nitrogen atmosphere for 3 hrs. The 
reaction mixture was basified to pH 10 using 1N NaOH solution, extracted with dichloromethane (4x1 0ml), and ethyl 
acetate (3x1 0ml). The combined organic extracts were dried over MgS0 4 , and evaporated under reduced pressure to 
give the title compound as a white solid, (13mg, 60%). Both R, and S isomers are present although their relative 
proportions have not been determined. 

*H NMR (CD 3 OD, 300MHz) 5: 2.13 (s, 3H), 2.26 (s. 3H), 2.90 (t, 2H), 3.35 (s, 3H), 3.41 (m. 1H), 3.49 (m, 1H), 3.58 
(m, 2H), 4.06 (m : 1H), 4.45 (s 5 2H), 4.74 (s, 2H), 6.64 (s, 1H), 6.98 (s, 1H), 7.02 (d, 1H), 7.18 (m, 2H), 7.24 (m, 3H), 
7.42 (s, 1H). 

LRMS : m/2 =503 (M+1)+ 



2-f3-([2-(2-Aminoethoxy)phenemvllamino)-6^ 

acetamide hydrochloride ' 



[0371] 



H 




Example 29 



[0373] 



H 
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Preparation 126 



3-Hvdroxyphenvl acetonrtrila 



5 [0374] 



w 




OH 



[0375] Boron tribromide (68ml, 1M in dichloromethane, 68mmol) was added dropwise to an ice-cooled solution of 
is (3-methoxyphenyl)acetonitrile (5.0g, 34mmol) in dichloromethane (50ml), and once addition was complete, the reaction 
was allowed to warm to room temperature and stirred overnight. The reaction was poured into an ice/water solution, 
the mixture was basified using NaHCCXj and extracted with dichloromethane. The combined organic extracts were 
dried over MgS0 4 and evaporated under reduced pressure to give the desired product as a brown oil, (4.1 3g, 91%). 
'H NMR (CDCfe, 300MHz) 5: 3.72 (s, 3H), 5.99-6.20 (s, br, 1H), 6.82 (m, 3H), 7.22 (m, 1H). 
20 LRMS:m/z = 151 (M+18)* 

Preparation 127 

terT-Butyl 2-f2^cvanomethvnphenoxv1ethy1carbamate 



35 [0377] Diethyl azodicarboxylate (6.2ml, 39.4mmol) was added dropwise to an ice-cooled solution of 3-hydroxyphenyl 
acetonitrile (preparation 126) (4.2g, 31.5mmol), triphenylphosphine (10.34g, 39.4mmol) and terT-butyl 2-hydroxyethyl- 
carbamate (5.4ml, 34.9mmol) in tetrahydrofuran (70ml), and once addition was complete, the reaction was stirred at 
room temperature overnight The reaction was diluted with ethyl acetate (400ml), washed with 1N NaOH solution, 
water, brine, then dried over MgS0 4 and concentrated under reduced pressure. The residue was purified by column 

40 chromatography on silica gel using ethyl acetate :pentane (30:70) as eluant to give the desired product as a yellow/ 
green oil, that crystallised on standing, (5.88g, 68%). 

*H NMR (CDCIg. 300MHz) 5: 1.44 (s. 9H), 3.59 (m, 2H), 3.68 (s, 2H), 4.10 (t, 2H), 5.08 (s, br, 1H), 6.86 (d, 1H), 6.98 
(m, 1H), 7.34 (m, 2H). 
LMS : m/z = 299 (M+23)* 

45 

Preparation 128 

terf-Butvl 2-f2-(aminomethvl)phenoxv1ethvlcarbamate 



2$ 



[0376] 



30 




SO 



[0378] 



55 
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{0379] The title compound was obtained as a pale yellow crystalline solid, (51%)from ferf-butyl 2-[2-(cyanomethyl) 

phenoxyjethylcarbamate (preparation 127), following the procedure described in preparation 105. 

!H NMR (CDCIa, 300MHz) 8: 1.43 (s, 9H), 1.54 (s. br.2H). 2.80 (t, 2H) : 2.98 (t, 2H). 3.58 (m, 2H), 4.02 (t, 2H). 5.28 (s, 

br,1H), 6.81 (d, 1H), 6.92 (m, 1H), 7.18 (m, 2H). 

LRMS : m/z = 281 (M+1)* 

Preparation 129 

Benzyl 2-f3-(I3-(f2-r(fert-butoxvcarbonvte^ 
acetate 



[0381] A mixture of benzyl 2-[3,5-dichloro-2-methyl-6-oxo-1(6H)-pyrazinyl]acetate (preparation 17) (300mg, 
0.92mmol), tert-butyl 2-(2-(aminomethyl)phenoxy]ethybarbamate (preparation 128), (257mg, 0.92mmoi) and triethyl- 
amine (140ml, 1 .Ommol) in ethyl acetate (6ml) was heated under reflux lor 1 8 hrs. The cooled mixture was partitioned 
between ethyl acetate (80ml) and hydrochloric acid (2N, 30ml) and the phases separated. The organic layer was 
washed consecutively with hydrochloric acid (2N), saturated NaHCOj solution, brine, then dried over MgS0 4 , and 
evaporated under reduced pressure. The crude product was purified by column chromatography on silica gel using 
ethyl acetate:pentane (50:50) as eluant to give the title compound as an orange foam, (500mg, 95%). 
1 H NMR (CDCI3, 300MHz) 6: 1.40 (s, 9H), 2.20 (s, 3H), 2.98 (t, 2H). 3.60 (m, 4H), 4.10 (t, 2H), 4.80 (s, 2H), 5.21 (s, 
2H), 5.68 (s, br, 1H), 6.57 (s, or, 1H), 6.68-6.88 (m, 2H), 7.18 (m, 2H) : 7.37 (m, 5H). 
LRMS : m/z = 571 . 573 (M+1 )♦ 

Preparation 130 

2-f3-(f3-((2-f(tort-Butoxvcartx)nvn^ acid 



[0383] 10% Palladium on charcoal (I25mg), followed by ammonium formate (553mg, 8.77mmol) were added to a 
solution of benzyl 2-(3^3-({2-[{ferrtutoxycarbonyl)^ }-5-chloio-6-methy1-2-oxo-1 (2H)- 

pyrazinyljacetat (preparation 129) (SOOmg, 0.88mmol) in m thanol (10ml), and th reaction stirred at room temper- 



[0380] 




[0382] 




9*3 
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ature overnight. The reaction mixture was filtered through Whatman® fibre. NaOH solution (8.77ml, 1 N, 8.77mmol) 
was added to the filtrate, and the solution evaporated under reduced pressur . The residue was triturated with a 10% 
methanol:dichloromethane solution, the suspension filtered, the filtrate dried over MgS0 4 and evaporated under re- 
duced pressure to give the title compound as a white solid, (289mg, 69%). 

1 H NMR (d 6 -DMSO, 300MHz) 5: 1.37 (s. 9H), 2.01 (s, 3H), 2.80 (t, 2H), 3.35 (t, 2H), 3.41 (t, 2H), 3.94 (t, 2H), 4.19 (s, 
2H), 6.55 (s. 1H), 6.80-6.92 (m, 2H), 7.14 (m, 2H). 

Preparation 131 

tert-Butyl 2-r2^2-(f5-methyl-4-(2-{f(3-me^ 
aminolethyQphsnoxvlethylcarbamate 



[0386] A mixture of 243-([3-({2-[(te/t-Butoxycarbonyl)amino]ethoxy})phenethyl]amino}-6-methyl-2oxo-1 (2H)-pyrazi- 
nyljacetic acid (preperation 130) (268mg,0.60mmot), and (3-Methyl-1H-inctol-5-yl)methylamine (preparation 36) 
(106mg, 0.66mmol) was added to a solution of HOBT (122mg, 0.90mmol). WSCDI.HCI (144mg, 0.75mmol) and N- 
methylmorpholine (1 98ml, 1 .8mmol) in N.N-dimethylformamide (5ml), and the reaction stirred at room temperature for 
20 hrs. The mixture was poured into water (1 00ml), with vigorous stirring, and the resulting precipitate filtered off. This 
solid was washed well with water, triturated with ether and dried under vacuum, to afford the title compound, (31 5mg, 
89%). 

1 H NMR (oVDMSO, 300MHz) 5: 1.37 (s, 9H), 2.04 (s, 3H), 2.22 (s. 3H), 2.82 (t, 2H), 3.37 (m, 2H), 3.43 (m, 2H), 3.95 
(t. br.2H). 4.37 (d, 2H), 4.62 (s, 2H), 6.61 (s. 1H), 6.78 (t, br, 1H). 6.83 (m, 1H), 6.90 (d, 1H), 6.98 (d. 1H), 7.04-7.19 
(m, 4H). 7.24 (d, 1H), 7.38 (s, 1H), 8.60 (t, br, 1H). 10.66 (s. 1H). 
LRMS:m/z = 589 (M+1)+ 

Preparation 1 32 

2-f3-ff2-(2-Aminoethoxy)phenethvHam^ 
acetamide hydrochloride 



[0384] 




[0388] 



H 




HCI 
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[0387] Hydrochloric acid (10ml, 6N. 60mmol) was added to a solution of ferf-butyl 242-(2-fl5-methyM-(2-{[(3-methyi- 
1 HHndoi-5^l)methyrjamirK>}-2-oxoethyl)-3^ xy]ethytcarbamate (prepa- 

ration 131) (315mg, 0.54mmol) in methanol (10ml), and the reaction stirred at room temperature tor 1 Yi hrs. The 
reaction mixture was basrfied using NaOH (2N), and the resulting precipitate filtered off. This yellow solid was pre- 
adsorbed onto silica gel, and purified by column chromatography on silica gel using dfchloromethane:methanol:0.88 
ammonia (92:7:1) as eluant, to give a cream coloured solid, I69mg. 

[0388] This was dissolved in a 1 0% methanol :dichloromethane solution, hydrochloric acid (1 N, 1 equiv) was added, 
the solution stirred for 5 minutes then evaporated under reduced pressure. The product was triturated with a methanol: 
ether solution, to give the title compound as a white solid, (153mg, 54%). 

1 H NMR (dg-DMSO, 300MHz) 5: 2.05 (s, 3H), 2.22 (s, 3H), 2.88 (t, 2H), 3.32 (m, 2H), 3.42 (t, 2H), 4.18 (t, 2H), 4.38 
(d, 2H), 4.62 (s, 2H), 6.63 (s. 1H), 6.96 (m, 4H), 7.08 (s. 1H). 7.19 (m. 2H), 7.23 (d, 1H), 7.38 (s, 1H), 8.17 (s. br,3H), 
8.66 (t, or, 1H), 10.70 (s, 1H). 
LRMS:m/z = 489(fvW1)+ 

Found: C, 59.78; H. 6.47; N, 15.54. C^H 3 2N 6 03;HCI:H 2 0 requires C, 59.71; H, 6.51; N. 15.47%. 
Example 30 

A/-f(3-Methy1-1H-mdol-5-yl)methyn-2-f6-m^ 
pyrazinyflacetamide 

[0369] 




Preparation 133 

fort-Butyl (2^-24r3-(cvarTomethvl)phenoxvlmethvlV1 -pvrrolidinecarboxvlate 
[0390] 




[0391 ] Diethyl azodicarboxy late (3. 92g t 22. 5mmol) was added dropwise to a solution of 3-hydroxypheny I acetonitrile 
(3.0g, 22.5mmol), triphenylphosphine (5.90g, 22.5mmol) and Boc-(fl)-prolinol (4.53g, 22.5mmol) in tetrahydrofuran 
(30ml), and the reaction stirred at room temperature for 18 hrs. The mixture was evaporated under reduced pressure 
and the residue partitioned between dichbrome thane and water. The layers were separated, the organic phase washed 
with water, dried over MgS0 4 and concentrated under reduced pressure. The crude product was purified by column 
chromatography on silica g I using an elution gradient of dichloromethan :pentane: methanol (80:20 1 100:0:0 to 95: 
0:5) to give the title compound, (2.69g, 38%). 
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NMR (de-DMSO, 300MHz) 6: 1.39 (s, 9H), 1.77-2.00 (m, 4H), 3.24 (m, 2H), 3.88 (m, 1H), 4.00 (m, 4H), 6.94 (m, 
3H), 7.27 (m, 1H). 
LRMS : m/z = 339 (M+23J+ 

Preparation 134 

tert-Butvl f2ff)-2-ff3-(2-aminoethvnphenoxv1m9thvl)-l-pyrrolidinecarfaoxv1ate 
[0392] 



°- o 




[0393] A mixture of tort-butyl (2fl)-2-{[3-(cyanomethyl )phenoxy]m ethyl) -1 -pyrrolidinecarboxylate (preparation 1 33) 
(2.70g, 8.54mmol), and Raney® nickel (400mg) in saturated ethanolic ammonia solution (100ml), was hydrogentaed 
at 60 psi and room temperature lor 20 hrs. The reaction mixture was filtered through a glass microflbre filter, and the 
filtrate evaporated under reduced pressure. The crude product was purified by column chromatography on silica gel 
using an elution gradient of dichtoromethanermethanol: 0.88 ammonia (95:5:0.5 to 90: 10:1) to afford the title compound, 
(1.54g, 56%). 

1H NMR (ds-DMSO, 300MHz) 5: 1.38 (s. 9H), 1.78 (m. 1H), 1.90 (m, 3H), 2.59 (t. 2H). 2.75 (t 2H), 3.23 (m, 2H), 3.81 
(t, 1H), 3.99 (m, 2H), 6.77 (m, 3H), 7.18 (m, 1H). 
LRMS : m/z = 321 (M+1)+ 

Preparation 135 

fert-Butvl (2flV2^342-((442-(b9nzvloxy)-2<)xoethYn^ 
phenoxvimethylH -pyrrolidinecarboxylate 

[0394] 



CH, 



0° 



HN 



9 CH, 



CH,' 

[0395] Triethyfamhe (0.51ml, 3.67mmol) was added to a solution of fort-butyl (2fl)-2-([3-(2-aminoethyl)phenoxy] 
methyl}-1 -pyrrolidinecarboxylate (preparation 134) (588mg, 1.84mmol) and benzyl 2-(3,5-dichlon>2-methyl-6-oxo-1 
(6H)-pyrazBnyl]acetate (preparation 1 7) (60mg, 1 .83mmol) in ethyl acetate ( 1 0ml), and the reaction heated under reflux 
for 6 hrs. The cooled mixture was partitioned between water and ethyl acetate, and the layers separated. The organic 
phase was washed with water, then brine, dried over MgS0 4 and evaporated under reduced pressure to give the title 
compound, (1.07g, 94%). 

1 H NMR (dg-DMSO. 300MHz) 8: 1.40 (s, 9H), 1.75-2.20 (m. 6H), 2.81 (t. 2H), 3.26 (m, 5H), 3.45 (m, 2H) f 3.82 (m, 1H), 
4.88 (s, 2H), 5.20 (s, 2H), 6.80 (m, 3H). 7.18 (m. 1H), 7.38 (m, 5H), 7.48 (m, 1H). 
LRMS: m/z = 612 (M+1)* 
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Preparation 1 36 

2-l3-((34f(2RV1-ttert-Butoxvcarb^ 
acid 



[0396] 



CH 3 

,0H 



HN 

V 



S : P ru 



[0397] 10% Palladium on charcoal (125mg) and ammonium formate (5l5mg, 8.17mmol) were added to a solution 
of tert- butyl (2fl)-2-({3-[2-({4-[2-(benzybxy^ 

phenoxy}methyl)-1-pyrrolidinecarboxylate (preparation 135) (500mg, 0.82mmol) in methanol (10ml), and the reaction 
stirred at room temperature under a nitrogen atmosphere for 18 hrs, followed by a further 24 hrs, at 50°C. The cooled 
mixture was filtered through Whatman® fibre, and NaOH (327mg, 8.17mmol) in water was added to the filtrate. This 
solution was evaporated under reduced pressure and the residue purified by column chromatography on silica gel 
using an elution gradient of dichloromethan e: methanol :0. 88 ammonia (90:10:1 to 85:15:2) to provide the desired prod- 
uct, (67mg, 11%). 

1 H NMR (d 6 -DMSO, 400MHz) 5: 1.38 (s, 9H), 1.78 (m s 1H), 1.91 (m, 3H), 2.01 (s, 2H), 2.80 (t, 2H), 3.33 (s, br,3H), 
3.43 (m, 2H), 3.82 (m, 1H), 4.00 (m, 2H), 4.38 (s, 2H), 6.58 (s, 1H), 6.63 (m. 1H), 6.78 (m, 3H), 7.18 (m, 1H). 
LRMS : m/z = 487 (M+1)+ 

Preparation 137 

te/t-Butyl (2ff)-24f3-(2-(r5-methvl-4-(2-ff(3^ethvM^^ 
2-pvrazinvl1amino)ethvl)phenoxv]methvl)-l-pvrroiidinecarboxvlate 

[0396] 



9 H 3 



H 




V 



[0399] A mixture of 2^[(3^(2^-1-(f8rt-butoxycarbonyl)pyr^ 

(2H)-pyrazinyl]acetic acid (preparation 136) (65mg, 0.13mmol), (3-methyHH-indol-5-yl)methylamine (preparation 36) 
(25mg, O.l6mmol), HOBT (20mg, 0.15mmol), WSCDI.HCI (31 mg, 0.16mmol) and N-methylmorpholine (40mg, 
0.40mmol) in N.N^tmethytformamide (2.5ml), was stirred at room temp ratur for 20 hrs. The reaction mixture was 
partitioned between ethyl acetat and water and the phases separated. The organic layer was washed with water, 
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brine, then dried over MgS0 4 and evaporated under reduced pressure to give the title compound, (B4mg, 100%). 
*H NMR (d 6 -DMSO, 400MHz) 8: 1.38 (s, 9H), 1.78 (m, 1H), 1.90 (m. 3H), 2.02 (s, 3H), 2.20 (s, 3H), 2.80 (t, 2H), 3.25 
(m, 2H), 3.45 (m, 2H). 3.82 (m, 1H), 4.00 (m, 2H), 4.38 (d, 2H), 4.60 (s, 2H), 6.61 (s. 1H), 6.78 (m. 3H), 6.98 (d, 1H), 
7.05 (s, 1H), 7.18 (m, 1H), 7.24 (d, 1H), 7.36 (s, 1H), 7.96 (s, 1H), 8.60 (m, 1H), 10.64 (s, 1H). 
LRMS:m/z = 629(M+1)+ 

Preparation 138 

/V-r(3-Methv MWndol-5-vl)meth^ 
pyrazinvHacetamide 



[0401] Hydrochloric acid (4ml, 6N, 24mmol) was added dropwise to a solution of tert-butyl (2fl)-2-fl3-(2-{(5«methyl- 
4-(2-{[(3-methyl-1HHndol-5^l)methyl]am^ 

thyl}-l -pyrrolidinecarboxyiate (preparation 1 37) (B4mg. 0. 1 3mmol) in methanol (4ml), and the reaction stirred at room 
temperature for 2 H hrs. The reaction mixture was basified to pH 9 using NaOH solution, and the resulting precipitate 
filtered off. This solid was purified by column chromatography on silica gel using dichloromethane:methanol:0.88 am- 
monia (90:10:0.5) as eluant to afford the title compound, (30mg, 41%). 

1 H NMR (dg-DMSO, 300MHz) 6: 1.44 (m, 1H), 1.66 (m, 2H), 1.83 (m, 1H), 2.05 (s, 3H), 2.22 (s, 3H), 2.80 (m, 4H), 
3.39 (m, 1H), 3.46 (m, 2H), 3.80 (d, 2H), 4.38 (d, 2H), 4.60 (s, 2H), 6.62 (s, 1 H), 6.97 (m, 4H), 6.98 (d, 1H), 7.05 (s, 
1H), 7.18 (m, 1H), 7.25 (d, 1H). 7.37 (s, 1H), 8.60 (m. 1H), 10.66 (s, 1H). 
LRMS:m/z = 529 (M+1)+ 



/V-(1Wndol-5-vlmethyl)-243-({[(2flH-isob 



[0400] 



H 




Example 31 



[0402] 



H 
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Preparation 139 



[0404] HOBT (24mg, O.l8mmol), WSCDI.HCI (29mg, 0.15mmol), N-methylmorpholine (39ml, 0.36mmoO and 1H- 
indol-5-ylmethylamtne (preparation 8) (1 9mg, 0.1 3mmol) were added to a solution of 2-{3-({[(2fl)-1 -isobutylpyrrolidinyl] 
methyl}amino)^-methyl-2-oxo-1(2H)-pyra2inyl]acetic acid (preparation 62) (38mg, 0.12mmol) in N,N-dimethylforma- 
mide (2ml), and the reaction was stirred at room temperature overnight The mixture was evaporated under reduced 
pressure and the residue purified by column chromatography on silica gel using dtchloromethane:methanol:0.88 am- 
monia (95:5:0.5) as eluant. The product was repurified using a Biotage™ (KP-Sii™ 60A silica gel) cartridge and dichb- 
romethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title compound, (16mg, 30%). 
1 H NMR (CDCI 3 , 400MHz) 5: 0.83 (d, 3H), 0.90 (d, 3H), 1.56-1.78 (m, 5H), 1.82 (m, 1 H), 2.07 (m, 2H), 2.24 (s, 3H), 
2.60 (m, 1H), 3.16 (m, 1H), 3.21 (m, 1H), 3.52 (m, 1H), 4.50 (d, 2H), 4.63 (s, 2H), 6.42 (m, 1H), 6.50 (s, 1H), 6.63 (s, 
br, 1H), 6.70 (s, 1H), 7.05 (d, 1H), 7.20 (m, 1H), 7.34 (d. 1H), 7.49 (s, 1H), 8.20 (s, br, 1H). 
LRMS : m/z = 450 (M)+ 



2-f3-(fT(2fl)-1 -fCvcloproDvtmethvnpvrrolidinvnmethv1)amino)-6-melhvl-2-oxo-1 (2frrVpvra2inv11-AH1 H-indol 
5-ylmethvl)acetamide 



[0403] 




Example 32 



[0406] 
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Preparation 140 

2-F3-( ff (2/?H -(Cvcloeroo vlmethvflpyrrolid^ 
5-ylmethyl)acetamide 

[04oq 




[0407] The title compound was obtained ae a partially crystallised oil (32%), from 2-(3-({[(2fl)-1 -(cyclopropylmethyl) 
pyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2H)-pyrazinyl]acetic acid (preparation 48) and 1 H-indol-5-ylmethylamine 
(preparation 8), using the procedure described in preparation 45. 

1 H NMR (CD 3 OD. 300MHz) 5: 0.17 (m, 2H), 0.50 (m, 2H), 0.94 (m, 1H), 1.62 (m, 1H), 1 .78 (m, 2H), 1.94 (m. 1H), 2.08 
(m, 4H), 2.32 (m, 1H), 2.75 (m, 2H), 3.28 (m, 2H), 3.57 (m, 1H), 4.44 (s, 2H), 4.70 (s, 2H), 6.40 (d, 1H), 6.62 (s, 1H), 
7.03 (d. 1H), 7.20 (d, 1H). 7.34 (d. 1H), 7.46 (S. 1H). 

Example 33 

2-[3-(ff(2/?H-(CvctopenWI)Pvrrolti^^ 
acetamide 



[0408] 




Preparation 142 

(2/7H -(>ctopentvl-2^vrrolkJinecartooxamide 
[0409] 
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[0410] Cyclopentanone (388ml. 4.38mmol), acetic acid (251ml, 4.38mmol) and sodium triacetoxyborohydride (1 .4g, 
6.6mmol) were added consecutively to a solution of (2fl)-pyrrolidinecarboxamide (500mg, 4.38mmo0 in dichlorometh- 
ane (10ml), and the solution stirred at room temperature for 4 hrs. Saturated NaHCOj solution (100ml), was added 
and the mixture extracted with ethyl acetate. The combined organic extracts were washed with water, brine, then dried 
5 over MgS0 4 and concentrated under reduced pressure. The residue was triturated with ether, to afford the title com- 
pound as a white solid. (320mg, 40%). 

1 H NMR (CDCI 3 , 400MHz) d: 1.39-1.81 (m, 10H), 1.95 (m, 1H), 2.10 (m, 1H), 2.42 (m, 1H), 2.86 (t, 1H), 3.17 (m, 2H), 

5.36 (s, br, 1H). 7.38 (s, br, 1H). 

LRMS:m/z=l83(M+1)* 

Preparation 143 

[(2ff)-1-Cvclopentvlpvrrolidinvnmethylamine 
is [0411] 



20 




25 [0412] Lithium aluminium hydride (2.63ml, 1M in tetrahydrofuran. 2.63mmol) was added dropwise to a solution of 
(2fl)-1 -cydopentyl-2-pyrrolidinecarboxamide (preparation 142) (320mg, 1.76mmol) in tetrahydrofuran (5ml), and once 
addition was complete, the reaction was stirred at room temperature for 4 hrs. Water was added to quench the reaction, 
the mixture diluted with ethyl acetate and dried over MgS0 4 This mixture was filtered through Whatman® fibre, and 
the filtrate evaporated under reduced pressure. The residue was purified by chromatography using a Biotage™ (KP- 

30 Sil™ 60A silica gel) cartridge and an elution gradient of dichloromethane:methanol:0.88 ammonia (95:5:0.5 to 90:10: 
1 ) to give the desired product as a clear oil, (208mg, 71 %). 

!H NMR (CDCI 3l 400MHz) 5: 1.19 (s, br : 2H), 1.40-1.94 (m, 12H), 2.44 (dd, 1H), 2.57-2.77 (m, 3H), 2.88 (m, 1H), 3.00 
(m, 1H). 

LRMS:m/z=169 (M+1)+ 

3$ 

Preparation 144 

Benzyl 2-f3-chloro-5-((f(2/7H -cyctopentylpvrrolidinvnmethvt)amino)-2-methyl-6-oxo-1 (6H)-pyraztnyl1acetate 
40 [0413] 



45 



so 




[041 4] Benzyl 2-{3,5-dichloro-2-methyl-6-oxo-1 (6H)-pyrazinyl]acetate (preparation 1 7) (404mg, 1 .23mmol) was add- 
ed to a solution of [(2/?)-l-cyclopenty1pyrrolidinyl]methyiamine (preparation 143) (208mg, 1.23mmol) in ethyl acetate 
& (1 0ml), followed by triethylamine (1 90ml, 1 .36mmoQ, and the reaction heated under reflux overnight under a nitrogen 
atmosphere. The cooled mixture was diluted with ethyl acetate, washed with water, brine, then dried over MgS0 4 and 
concentrated under reduced pressure. The crude product was purified by chromatography using a Biotage™ (KP-Sil™ 
60A silica gel) cartridge and an elution gradient of dichloromethane:methanol:0.88 ammonia (100:0:0 1 95:5:0.5) t 
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give the desired product as a cream solid, (450mg, 80%). 

iH NMR (CDCI3, 400MHz) 5: 1.42-1.59 (m, 10H), 1.86 (m, 2H), 2.20 (s, 3H), 2.47 (m, 1H), 2.90 (m, 1H), 2.98 (m. 1H), 
3.04 (m, 1H), 3.22 (m, 1H), 3.54 (m, 1H), 4.80 (s, 2H), 5.21 (s, 2H), 6.58 (s, br. 1H) t 7.37 (m. 5H). 
LRMS : m/z = 458, 460 (M+1 )♦ 

Preparation 145 

2-f 3-(ff(2/T H "CvclODentvlDvrroiidinvnmethvllamino^-methvl-2-oxo-l (2H1-Pvrazinvl1acetic acid hydrochloride 
[0415] 




[041 6] A mixture of benzyl 2-[3-({[(2fl)-1 <yclopentylpynrolidinyQmethyl)amino)-6-methyl-2-oxo-1 (2H)-pyrazinyl]ac- 
etate (preparation 144) (450mg, 0.98mmol), and palladium hydroxide (200mg) in methanol was hydrogenated at 60 
pel and room temperature overnight. The mixture was filtered through Whatman® fibre, and the filtrate concentrated 
under reduced pressure. The residue was azeotroped with dichloromethane several times to give the title compound 
as a green foam, (370mg, 100%). 

1 H NMR (de-DMSO, 400MHz) 5: 1.50 (m, 2H). 1.69 (m. 4H), 1.82 (m. 2H), 1.96 (m, 4H). 2.06 (e, 3H), 3.08 (m, 1H), 
3.20-3.62 (m, 4H), 3.78 (m, 1H), 4.62 (s, 2H), 6.63 (s, 1H), 7.36 (s, br, 1H). 
LRMS: nVz = 335 (M+1)- 

Preparation 146 

2-f3-f ff(2fl)-1 -Cvclopentvlpyrrolidinvnmethvl}amino)-6-methvl-2-oxo-l (2Hl-pvrazinvl1-/vW1 H- indol-5-vlmethvn 
acetamide 

[0417] 




[0418] The title compound was prepared from 2-{3-(([(2fl)-1 -cyclopentylpyrrolidinyl]methyl}amino)-6-methyl-2-oxo- 
1 (2H)-pyrazinyl]acetic acid hydrochloride (preparation 145) and 1 H-ridol-5-ylmethylamine (preparation 8), following 
the procedure described in preparation 45. The crude product was purified by chromatography using a Blotage™ (KP- 
Sil™ 60A silica gel) cartridge and dichloromethane:methanol:0.68 ammonia (95:5:0.5) as eluant The product was 
further purified using preparative tic and dichloromethane:methanol:0.B8 ammonia (90:10:1) as eluant to afford the 
title compound, (11mg, 16%). 

1 H NMR (CD 3 OD, 400MHz) 6: 1.50-1.62 (m. 4H), 1.65-1.82 (m, bH), 1.83-2.00 (m, 3H), 2.18 (s, 3H), 2.60 (m, 1H), 
3.00-3.17 (m, 3H), 3.26 (m. 1H), 3.57 (m, 1H), 4.50 (s. 2H), 4.78 (s, 2H), 6.43 (d, IH), 6.70 (s, 1H), 7.10 (d, 1H), 7.24 
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(d f 1H), 7.38 (d, 1H), 7.54 (s, 1H). 
LRMS: rrVz = 463 (M+1)+ 

Example 34 

2-f3-(fr(2flH-(Cyclohexvnpyr^ 
acetamide 

[0419] 




Preparation 147 

(2flH-Cvclohexvl-2-pyrrolidinecarboxamide 
[0420] 




[0421] The title compound was obtained as a white solid (55%) from cyclohexanone and (2R)-pyrrolidinecarboxam- 
ide. following the procedure described in preparation 142. 1 H NMR (CDCI 3> 400MHz) 6: 1.02-1.25 (m, 6H), 1.77 (m, 
5H), 1.92 (m, 2H), 2.02 (m, 1H), 2.36 (m, 1H), 2.50 (m, 1H), 3.08 (t, 1 H), 3.24 (dd, 1H), 5.38 (s, br, 1H), 7.39 (s, br,1H). 

Preparation 148 

f(2ff)-1 -Cvctohexylpv^olidinynmethytamine 
[0422] 




[0423] Lithium aluminium hydride (7.3ml f 1 M in tetrahydrofuran, 7.3mmol) was added dropwise toa solution of (2fl)- 
1 -cyclohexyl-2-pyrrolidinecarboxamide (preparation 147) (950mg, 4.85mmol) in tetrahydrofuran (15ml) and once ad- 
dition was complete, the reaction was heated under reflux for 20 hrs. The cooled mixtur was carefully quenched with 
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water, and extracted with ethyl acetate. The combined organic extracts were then dried over MgS0 4 and evaporated 
under reduced pressure. The residue was suspended in dichloromethane. filtered through Whatman® fibre and the 
filtrate evaporated under reduced pressure to give the desired product as an oil (B49mg, 96%). 
1 H NMR (CDCI 3t 400MHz) 6: 1.03-1.54 (m, 8H), 1.54-1.90 (m, 8H), 2.40 (m, 1H), 2.45-2.63 (m, 3H), 2.79 (m, 1H), 2.94 
(m. 1H). 

LRMS:m/z183 (M+1)+ 
Preparation 149 

Benzyl 2-f3-chloro-5-(fK2/7H 'CVCIohexvlpvrrolidinvnmethyl)amino)-2-methvl-6oxo-1 (6H)-pyrazinyl1acetate 



[0425] The title compound was obtained as a pale brown solid (60%), from [(2R)-1-cyck)hexylpyrrolidinyl]methyl- 
amine (preparation 1 48) and benzyl 2-{3,5-dichloro-2-methyl-6-oxo-l (6H)-pyrazinyl]acetate (preparation 1 7), lollowing 
the procedure described in preparation 144. 

1 H NMR (CDCI 3 , 400MHz) 6: 1.07-1.34 (m, 6H), 1.58-1.83 (m, 7H), 1,92 (m, 1H), 2.20 (s, 3H), 2.43 (m, 1H), 2.58 (m, 
1H), 2.98 (m, 1 H), 3.16 (m, 2H), 3.48 (m, 1H), 4.80 (s, 2H), 5.21 (s, 2H), 6.58 (s, far, 1H), 7.38 (m, 5H). 
LRMS : mz = 473, 475 (M+1 )♦ 

Preparation 150 

2-f3-(ff(2flH-Cvclohexvlpvrrolidinyl^ acid hydrochloride 



[0427] The title compound was obtained (100%) from benzyl 2-{3-chloro-5-({[(2fl)-1-cyck3hexylpyrrolidinyl]methyl) 
amino)-2-methyl-6-oxo-1(6H)-pyrazinyl]acetate (preparation 149) following a similar procedure to that described in 
preparation 145. 1 H NMR (o^-DMSO, 400MHz) 5: 1.01-1.29 (m, 4H). 1.38 (m, 2H), 1.58 (m, 1H), 1.75-2.17 (m, 8H), 
3.04-3.39 (m, 5H), 3.58 (m, 2H), 3.83 (m, 1H), 4.62 (s, 2H), 6.62 (s, 1H), 7.38 (s, br, 1H). 



[0424] 




[0426] 
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Preparation 151 

2W3-({rf2flH-(Cvclohexyltow^ 
acetamida 

[0428] 




[0429] The title compound was obtained as a white powder after trituration with ether (40%), from 243-({[(2fl)-1 -cy- 

clohexylpyrrolidinyOmethyl}amto acid hydrochloride (preparation 150) and 

IHnndol-5-ylmethylamine (preparation 8), following a similar procedure to that described in preparation 139. 

1 H NMR (CD 3 OD, 400MHz) 5: 1.12-1.34 (m, 5H), 1.60-1.82 (m. 7H), 1.92 (m, 1H), 1.98 (m, 1H), 2.14 (s, 3H), 2.52 (m, 

1H), 2.61 (m. 1H), 2.98 (m. 1H), 3.20 (m. 2H), 3.42 (m. 1H), 4.44 (s, 2H), 4.75 (s, 2H), 6.40 (d, 1H), 6.64 (s, 1H), 7.04 

(d, 1H), 7.20 (d, 1H), 7.34 (d, 1H), 7.48 (s, 1H). 

LRMS : m/z = 476 (M+1)* 

Example 35 

243-(ff1-(((2/?H-Methvlcvclopropvl)me^^^^ 
5-vlmethvl)acetamide 

[0430] 
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Preparation 152 



f2fflO-ff1-MemvlcvcloDroovnm9thvlV2-pvrrolidin9carboxamid8 



[0431] 




NH 2 



[0432] (2fl)-Pyrrolidinecarboxamide (1.0g, 8.73mmol) was added to a solution of 1 -methylcyclopropanecarbalde- 
hyde (preparation 58) (412ml, 0.04M, 17.6mmol in dichloromethane) and the solution stirred at room temperature tor 
30 mins. Acetic acid (502ml, 8.73mmol) followed by sodium triacetoxyborohydride (2.6g, 13.2mmol) were added and 
the reaction stirred at room temperature overnight The mixture was concentrated under reduced pressure to a volume 
of 200ml, then basified using saturated NaHCOj solution, and the phases separated. The organic layer was dried over 
MgS0 4 and evaporated under reduced pressure. The crude product was purified by chromatography using a Biotage™ 
(KP-Sil™ 60A silica gel) cartridge with dichloromethane: methanol:0.88 ammonia (95:5:0.5) as eluant to give the desired 
product, (771 mg, 48%). 

'H NMR (CDCI 3 , 300MHz) & 0.22 (m, 2H), 0.36 (m, 2H), 1.13 (s s 3H), 1.72-1.97 (m, 4H), 2.07-2.28 (m, 2H), 2.98 (m, 
2H), 3.31 (m, 1H), 5.38 (s, br, 1H), 7.24 (s, br, 1H). 
LRMS:m/z= 182 (M)+ 

Preparation 153 

U2flH 4(1 -Methvlcvclopropvl)methvllPvrrolidinvltmethvlamine 



[0434] The title compound was obtained as an oil (72%) from (2/?)-1-[(1-methylcyclopropyl)methyI]-2-pyrrolid ine- 
carboxamide (preparation 152) following the procedure described in preparation 148. 

1 H NMR (CDOj, 400MHz) 8: 0.19 (m, 2H), 0.32 (m, 2H), 1.06 (s, 3H), 1.26 (s, br,2H), 1.52 (d, 1H), 1.56-1.82 (m, 4H), 
2.05 (dd, 1H), 2.34 (m, 1H), 2.60 (d, 1H), 2.76 (dd, 1H), 2.97 (d, 1H), 3.23 (m, 1H). 
LRMS : m/z = 1 68 (M)+ 



[0433] 
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Preparation 154 

Benzyl 243^1oro-2-methvlM(K2flH4M-m9^ 
pyrazinyflacetate 

[0435] 




[0436] The title compound was obtained as a yelow oil (81%), from {(2/7)-1 -[(1 -methylcyclopropyl)mettiy1]-2-pyrro- 
lidinyl}methylamine (preparation 153) and benzyl 2^3,5KJchloro-2^ethyl^-oxo-1(6H)-pyra2inyl]acetate (preparation 
17), following a similar procedure to that described in preparation 144. 

NMR (CDCI 3 , 300MHz) 5: 0.20 (m, 2H), 0.34 (m, 2H), 1.11 (s, 3H), 1.56-1:90 (m. 5H), 2.11 (m, 1H), 2.20 (s, 3H), 
2.61 (m, 1H), 3.00 (d, 1H), 3.30 (m, 2H), 3.60 (m, 1H), 4.80 (s, 2H), 5.20 (s. 2H), 6.75 (m, 1H), 7.38 (m, 5H). 
LRMS : m/z = 459, 461 (M+1)* 

Preparation 155 

2-f2-Methvt-5-l(((2flH-f(1-methvlcyclopropyQmeth^ acid 
hydrochloride 

[0437] 




OH 



X7<* H ° 

V CH, 

[0438] The title compound was obtained as a yellow oil (100%) from benzyl 2-{3-chlon>2-methyl-5-[({(2fr>1 - 
{(1-methytyctoprcpyl)methy1]-2^r (preparation 154), following 

the procedure described in preparation 145. 

1H NMR (aVDMSO, 400MHz) 5: 0.39 (m f 2H), 0.50 (m, 1H), 0.59 (m. 1H), 1.18 (s, 3H), 1.70-1.97 (m, 3H), 2.02 (m, 
4H), 2.78 (m. 1H), 3.05 (m, 1H), 3.20-3.65 (m, 5H), 4.65 (s, 2H), 6.62 (s. 1H), 7.40 (s, br, 1H). 
LRMS : m/z = 335 (M+1)+ 
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Preparation 156 

AinWndol-5^lmethvn-24 6^ethvl-34W^ 
(2H)-pyrazinynacetamide 

[0439] 




[0440] The title compound was prepared from 2^2^ethyl-5^({(2fl)-H(1-methylcyclopropyl)methyl]-2i3yiTolidinyl} 
methyl)amino]-6-oxo-1(6H)-pyrazinyl]acetic acid hydrochloride (preparation 155) using the method described in pre- 
paraton 139. The product was further purified by column chromatography on silica gel using hexane:i-propanoi:0.88 
ammonia (75:25:2) as eluant to afford the title compound as a white foam, (99mg, 48%). 

1 H NMR (CDCIg, 400MHz) 6: 0.18 (m, 2H), 0.30 (m, 2H), 1.02 (s : 3H), 1.50-1.84 (m, 5H), 2.08 (m, 1H), 2.20 (s. 3H), 
2.60 (s, br. 1H), 2.99 (d, 1H), 3.28 (m, 2H) ( 3.54 (m, 1H), 4.52 (d, 2H). 4.62 (s, 2H), 6.45 (m, 2H), 6.61 (s, br, 1H). 6.70 
(S, 1H), 7.04 (d, 1H), 7.20 (s, 1H), 7.34 (d, 1H), 7.48 (s, 1H), 8.18 (s, br, 1H). 
LRMS : m/z 463 (M+1)* 

Example 36 

rV-(1 Wndol-5-vlmethvn-2-f6-methvl-2-oxo-3-((f (2f?H -tetrahydro-2HH3vran-4-vl-2-Pvrrolidinynmethvl)aminoV1 (2HI- 
pyrazinvHacetamide 

[0441] 
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Preparation 157 



f(2ffl-1-Tetrahvdro-2H>pvran^-vl'2-pvrrolidinvnmethvlamin9 



[0442] 




[0443] Tetrahydro-4H-pyran-4-one (291ml, 3.15mmol) and acetic acid (181ml, 3.15mmol) were added to a slurry of 
(2R)-pyrrolidinecarboxamide (360mg, 3.15mmol) in tetrahydrofuran (8ml), followed by sodium triacetoxyborohydride 
(1 .0g, 4.73mmol), and the reaction stirred at room temperature overnight. Water was added, the mixture extracted with 
ethyl acetate, and the combined organic extracts evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel using dichloromethane:methanol (95:5) as eluant to give a white solid. Lithium 
aluminium hydride (5ml, 1 M in tetrahydrofuran, S.Ommol) was added to a solution of the intermediate amide in tetrahy- 
drofuran (8ml), and the reaction heated under reflux overnight. The cooled reaction was quenched with water (1 .5ml), 
dried over MgS0 4 , filtered, and the filter pad washed well with ethyl acetate. The combined filtrates were evaporated 
under reduced pressure to give the title compound as an oil, (460mg, 79%). 

1 H NMR (CDCIg, 400MHz) 6: 1 .39-1.84 (m, 9H) ; 2.50-2.73 (m, 3H), 2.81 (m, 1H), 2.98 (m, 1H), 3.38 (m, 2H). 4.00 (m, 
2H). 

LRMS:m/z= 185 (M+1)+ 
Preparation 158 

Benzyl 243-chloro-2-me1hyt-6-oxo-5-(ff(2/ : n-1 -tetrahvdro-2H-pvran-4-vl-2-pyrrofidinvnmethvl)amino)-1 (6H)-pvrazinvn 
acetate 



[0445] A mixture of [(2fl)-l-tetrahydro-2H-pyran-4-yl-2-pyrrolidinyl]methy1amine (preparation 157) (460mg, 
2.50mmol), benzyl 2-[3,5-dichlwo-2-methyl-6-oxo-1(6H)-pyrazinyl]acetate (preparation 17), and triethylamine (870ml, 
6.24mmol) in ethyl acetate (8ml) was heated under reflux for 18 hrs, then cooled. Water (1 .5ml) was added, the reaction 
mixture dried over MgS0 4 , and filtered through celite, washing the filter pad well with ethyl acetate. The combined 
filtrates were concentrated under reduced pressure and the residue purified by column chromatography on silica gel 
using hexane:ethyl acetate (50:50) as eluant to give the desired product as a white solid, (970mg, 82%). 
1 H NMR (CDCI3, 400MHz) 6: 1 .55-1.94 (m, 8H), 2.20 (s, 3H). 2.58 (m, 1H). 2.71 (m, 1H), 3.00 (m, 1H), 3.16 (m, 2H), 
3.38 (m, 2H), 3.52 (m, 1H), 4.00 (m, 2H), 4.80 (s, 2H), 5.20 (s, 2H) : 6.48 (s, 1H), 7.37 (m, 5H). 
LRMS:m/z = 475 (M+1) + 



[0444] 
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Preparation 159 

246-Methvl2-oxo-3-((r( 2flH -tetrahvdro-2H» ovran>4-vl-2ovrrolidinvnmethvl)aminoV1 (2HV-ovrazinvnacetic acid 
hydrochloride 

[0446] 




[0447] A mixture of benzyl 2-[3<hloro-2^ethyl-6-oxo-5-(fl(2^-14etrahv^ 

amino)- 1 (6H)-pyrazinyl]acetate (preparation 158) (970mg ( 2.04mmol) and palladium hydroxide (80mg) in ethanol (8ml) 
was hydrogenated at 15 psi and room temperature tor 20 hrs. The reaction mixture was filtered through Whatman® 
fibre, and the filtrate evaporated under reduced pressure to give the desired compound, (680mg, 95%). 
LRMS:m/z = 351 (M+1)* 

Preparation 160 

A/-(1 Wndol-5-vlmBthvlV246-methvl-2«oxo-3-((rf2ff)0 -tetrahvdro-2H^vran-4-v>-2»Pvrrol}dinvnmethvltemino)-1 (2H1- 
pyrazinyllacetamide 

[0448] 




[0449] The title compound was obtained as a white powder (31%), from 2-{6-Methyl-2-oxo-3-({[(2fl)-1 -tetrahydro- 

2H^yran-4-yt-2-pyrrolidinyl]methyl^ hydrochloride (preparation 159) and 1 H-indol- 

5-ylmethylamine (preparation 8), using a similar procedure to that described in preparation 45. 

1 H NMR (CDCfe, 400MHz) 5: 1 .54-1 .84 (m, 8H), 2.23 (s, 3H), 2.57 (m, 1 H), Z70 (m, 1 H), 2.99 (m, 1 H), 3. 1 5 (m, 2H) S 

3.37 (m, 2H), 3.46 (m, 1 H), 3.99 (m, 2H), 4.52 (d, 2H), 4.63 (s. 2H), 6.27 (s, br, 1 H), 6.52 (s, 1 H), 6.59 (s. br, 1 H), 6.73 

(s, 1H), 706 (d, 1H), 7.20 (s, 1H), 737 (d, 1H), 750 (s, 1H), 8.22 (s, br, 1H). 

LRMS : m/2 = 478 (M)+ 
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Example 37 



2-f5-(ff(2ft4flH-Cvcic»enWl-4-methvl pp^^^ H-indol- 
4-vlmethvl)acetamide ~" v 



Preparation 161 

Benzyl 2-f3-chloro-5-(fF(2/?,4ff)-1 -cvctopentvM-methvlpiperidinvllmemvnam (6Hl-pyrazinvl1 
acetate 



[0462] A mixture of (2R4fl)-4-methyl-2-piperidinecarboxamide (prepared as in preparation 86) (5.0g, crude), cy- 
clopentanone (3.1ml, 35mmol), sodium triacetoxyborohydride (9.5g, 45.5mmol) and acetic acid (2ml, 35mmoi) in tet- 
rahydroturan (30ml), was stirred at room temperature overnight. The reaction mixture was evaporated under reduced 
pressure, to give the crude carboxamide (6g). 

[0459] This intermediate (3g) was suspended in tetrahydrof uran (20ml). lithium aluminium hydride (1 7ml, 1 M in tet* 
rahydroturan, 1 7mmol) added, and the reaction heated under reflux for 18 hrs. Water was added to the cooled reaction, 
the mixture dried over MgS0 4 , and filtered, washing well with ethyl acetate. The combined filtrates were concentrated 
under reduced pressure and the residue re-dissolved in ethyl acetate (1 2ml). Triethylamine (1 .3ml, 9mmol) and benzyl 
243,5<lichloro-2-methyl^-oxo-l(6H)-pyra2inyfJacetate (preparation 17), (2.0g, 6.1lmmol) were added, and the reac- 
tion heated under reflux for 20 hrs. The cooled mixture was concentrated under reduced pressure and the residue 
purified by column chromatography on silica gel using ethyl acetate:pentane (5:95) as eluant to afford the title compound 
as a white solid. (850m g, 1 2%). 

!H NMR (CDCIa, 400MHz) 6: 0.88 (d, 3H), 1.20-1.60 (m, 8H). 1.70 (m. 3H), 1.85 (m. 1H), 1.97 (m. 1H), 2.20 (s, 3H), 
2.61 (m, 1H), 2.81 (m, 1H), 3.17 (m, 2H), 3.42 (m, 1H), 3.58 (m, 1H), 4.80 (s, 2H), 5.20 (s, 2H), 6.50 (s, br, 1H), 7.36 
(m. 5H). 

LRMS : m/z = 487, 489 (M+1)* 



[0450] 




[0451] 
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Preparation 162 

245-(ff(2ft4ffiQ^ctooa ntvM^etM^ 
4-vlmethvl)acetamide 



[0455] A mixture of benzyl 2-{3-chloro-5-({[(2fl f 4fl)-1 <yclopentyl^-methylpiperidinyl]methyl]amino)-2-methyl(6W)- 
pyrazinyl]acetate (preparation 161) (320mg, 0.66mmoO, and palladium hydroxide (85mg) in methanol (6ml) was hy- 
drogenated at 15 psi and room temperature overnight. The incomplete reaction was filtered, the filtrate evaporated 
under reduced pressure and the residue redissofved in methanol (8ml). Palladium hydroxide (85mg) was added and 
the reaction hydrogenated at 30psi and room temperature overnight. The reaction mixture was filtered through What- 
man® fibre, and the filtrate evaporated under reduced pressure to afford an oil, 200mg, 

[0456] A mixture of 1 H-indol-5-ylmethylamine (preparation 8) (85mg, 0.56mmol), HOBT (78mg, 0.56mmol), WSCDI. 
HCI (1 1 1 mg, 0.56mmol) and N-methylmorpholine (96ml, 0.87mmol), were added to a solution of the intermediate acid 
in dichioromethane (6ml), and the reaction stirred at room temperature for 20 hrs. The reaction mixture was loaded 
directly onto a silica column and purified using dichloromethane:methanol:0.88 ammonia 995:5;0.5) as eluant, to give 
the title compound as a white powder, (22mg, 6%). 

'H NMR (CDCfe, 400MHz) S: 0.86 (d, 3H) S 1.20-1.99 (m, 13H), 2.28 (s, 3H), 2.60 (m, 1H), 2.81 (m, 1H), 3.16 (m, 2H), 
3.40 (m, 1H), 3.55 (m, 1H), 4.50 (d, 2H), 4.63 (m, 2H), 6.42 (s, br, 1H), 6.52 (m t 2H), 7.04 (d t 1H), 7.20 (m, 1H), 7.35 
(d, 1 H), 7.50 (s. 1 H), 8.24 (s, br, 1 H). 



A/-M rt-Benzimidazoi-6-vlmethvh-2-^ 
acetamide 



[0454] 



H 




Example 38 



[0457] 




H3C 
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Preparation 163 

A/-nH-Benzimidazol-6-ylmethv1^2-f3-((r(2/^ 
acetamide 



[0459] HOBT (25mg, 0.19mmol), WSCDI.HCI (31mg, 0.16mmol), N-methytmorpholine (41ml, 0.37mmol) and 1H- 
benzimidazol-6-ylmethylamine (21 mg, 0.1 4mmol) were added to a solution of 2-{3-({[(2ff)-1 -isobutylpyrrolidinyl]methyi} 
amino)-6-methyh2-oxo-1(2H)-pyrazinyl]acetic acid (preparation 62) (40mg, 0.12mmol) in N.N-dimethylformamide 
(2ml), and the reaction was stirred at room temperature overnight. The mixture was evaporated under reduced pressure 
and the residue pre-adsorbed on to silica gel, and then purified by column chromatography on silica gel using dichlo- 
romethane:methanol:0.88 ammonia (95:5:0.5) as eluant to provide the title compound (6mg, 10%). 
1 H NMR (CDCI 3 , 400MHz) 6: 0.82 (d, 3H), 0.87 (d, 3H). 1.52-1.84 (m t 5H), 2.07 (m, 2H), 2.22 (s, 3H), 2.30 (m, 1H), 
2.60 (m, 1H), 3.14 (m, 1H), 3.20 (m, 1H), 3.48 (m, 1H), 4.53 (m : 2H), 4.62-4.78 (m, 2H), 6.40 (s, br, 1H). 6.74 (s, 1H), 
7.10 (m, 2H), 7.28-7.70 (m. 2H), 8.00 (s, 1 H). 
LRMS : m/z = 452 (M+1)+ 



/V-(1H-Benzimidazol-6-vlmethv1)-2-r3-((T(2^^ 
pyrazinvllacetamide 



[0458] 




H,C 



Example 39 



[0460] 



H 
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Preparation 164 

N-(1 H-Ben zimida2ol-6-vlmethvlV2^3-f(f(2ffl-1 ^cloDentvlpyrrolidinvnmQthvnamino^6-rnethvt-2'OXO-1 (2H1- 
pyrazinyflacetamide 

[0461] 



6 



[0462] The title compound as obtained as a white foam (42%) from 2-f3-({[(2/7)-1 -cyclopenty»-2-pyiTolidinyl]methyl} 
amino)-6-methyl-2-oxo-l(2H)-pyrazinyQacetic acid hydrochloride (preparation 145) and lH-benztmidazol-6-ylmethyl- 
amine following the procedure described in preparation 163. 

1 H NMR (CDCIj, 400MHz) 5: 1.40-1.92 (m, 10H), 2.21 (s, 3H), 2.38 (m, 1H) t 2.50 (m t 1H), 2.92 (m, 1H), 3.00 (m, 2H), 
2S 3.20 (m, 2H), 3.42 (m. 1H). 4.54 (d. 2H), 4.66 (s, 2H), 6.35 (s. br, 1H). 6.69 (s, 1H), 7.04-7.20 (m. 2H), 7.38-7.60 (m, 
2H), 7.98 (s, 1H). 
LRMS : m/z = 463 (M+1)* 



Abbreviations 
[0463] 



OIBAL Diisobutylaluminium hydride 
HOBT 1 -Hydroxybenzotriazole hydrate 
3$ LRMS Low resolution mass spectroscopy 
TFA . Trifluoroacetic acid 

TMSCN Trimethylsilyl cyanide 

WSCDI.HCI H3-DimethylamirK5propyl)-3-ethylcarbodiimide hydrochloride 

40 [0464] The biological activities ol the compounds of the present invention were determined by the following test 
methods. 

Chromoqenic Assays 

45 [0466] The inhibition of thrombin, trypsin, plasmin or factor Xa is measured in 96 well plate chromogenic assays. 
The percentage inhibition and IC^ are calculated from triplicate samples of an 8 concentration dose-response curve. 
From the substrate Km and IC^ the Ki for each inhibitor is calculated. All assays are carried out in a total incubation 
of 200uJ of 50mM HEPES and 150mM NaCI at pH 8.0, and all compound dilutions are preincubated with enzyme at 
room temperature for 15 minutes prior to addition of substrate. After 30 minutes incubation at 30°C, the O.D. is meas- 

so ured at 405 nM in a 96 well plate reader. Thrombin activity is measured using bovine thrombin and S2238 (H-D-Phe- 
P ip- Arg-pNA), bovine pancreatic trypsin is assayed with S2222 (Benz-lsol eu-Glu-Gly-Arg-pNA). bovine plasma plasmin 
is assayed with Chromozym PL (Tosyl-Gry-Pro-Lys-pNA) and bovine factor Xa is assayed in 50mM Tris, 1 50mM NaCI, 
pH 7.5 buffer with S2222. 

55 Clotting Assays 

[0466] Thrombin time (TT) and activated partial thromboplastin time (APTT) are measur d using Instrumental n 
Laboratories (IL) Test TT reagent and IL Test APTT (eilagic acid) reagent respectively in an Automated Coagulation 
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Laboratory (ACL), according to the manufacturer's instructions. 
In Vitro 

[0467] To 1ml aliquots of rat pooled plasma (citrated), a 1/100 volume of a range of compound concentrations is 
added and th r suiting mixtures preincubated at room temperature for 1 5 minutes, after which the TT and APTT are 
measured. 

Ex Vivo 

[0468] Compounds are dosed peros , intravenously or intraduodenaily to rats. Pre-and post-dose blood samples are 
taken into citrate solution and plasma prepared. TT and APTT are measured as for in vitro assays. 
{0469] All compounds specifically exemplified exhibited measured in vitro inhibitory activities against thrombin with 
Ki < 3 x 10* 7 M and in vitro inhibitory potency versus trypsin with Ki > I x 10" 5 M 



Claims 

1 . A compound of formula 1 



Y 




wherein: 

R 1 is hydrogen, C 1 -C 4 alkyl, perfluoro C r C 4 alkyl, OC,-^ alkyl, fluoro or chloro; 
R 2 is hydrogen, CH^ or CF 3 ; 

R 3 is hydrogen, OyC A alkyl, perfluoro C r C 4 alkyl, OC r C 4 alkyl, fluoro or chloro; 
R 4 is hydrogen, C r C 4 alkyt; 
R 5 is hydrogen or C r C 4 alkyl; 
R 6 is hydrogen, fluoro or chloro; 

C 1 -C 6 alkyl, C 3 -C 6 carbocyclic, C 3 -C 6 carbocyclicC 1 -C 4 alkyl wherein the alkyl and carbocyciic may optionally 
be substiututed by C r C 4 alkyl or fluoro, and wherein the carbocycle contains zero, one or more double bonds, 
or R 5 and R e together form a bridging chain containing 2 or 3 carbon atoms; 

Y is hydrogen, chloro, fluoro, bromo, methyl or CF 3 ; 

V is C or N; 

W and X are independently CH, CF, CCI or N; 
B-A- is any one of the following fragments: 

B-C(R 8 )(R 9 )- 
B-CH 2 -C(R 8 )(R 9 )- 
B-C(R 8 )(R 9 )-CH 2 - 
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C, -C 4 alkyl or Oq -C 4 alkyl. 

1a A compound as claimed in any one of claims 1 to 13 wherein B is phenyl and R 7 is -(CH 2 )r-C(R 13 )(R 14 ).(CH2)s- 
N(R 15 )(R 18 ) wherein r.s, and R 13 to R 16 are as defined in claim 1 . 

1 9. A compound as claimed in any one of claims 1 to 1 0 wherein B is a saturat d or partially saturated 4 to 7 membered 
heterocyclic ring containing one or two heteroatoms wherein at least ne is nitrogen and the other is independently 
selected from oxygen, sulphur and nitrogen; and R 7 is R 17 which is substituted on the nitrogen of the heterocyclic 
ring and is selected from one or more of Cj-Cg alkyl, C 3 -C 6 carbocyclic or C 3 -C 6 carbocyclic C^-C 4 alkyl, said 
carbocyclic containing zero, one or more double bonds wherein said alkyl and carbocyclic optionalry contain one 
heteroatom selected from oxygen, sulphur and nitrogen and are further optionally substituted by one or more fluoro, 
or C r C 4 alkyl optionalry containing an oxygen in the alkyl chain or at the end of the chain. 

20. A compound as claimed in claim 1 9 wherein the saturated or partially saturated heterocyclic ring is furthermore 
optionally substituted by R 18 which is independently selected from one or more of alkyl and perfluoro C r 
C 6 alkyl wherein said alkyl optionally contains an oxygen atom in the chain or at the end of the chain. 

21. A compound as claimed in claims 19 or 20 wherein R, 7 is cyclopropylmethyl. 

22. A compound as claimed in any one of claims 1 9 to 21 wherein the heterocyclic ring is a 5 to 6 membered saturated 
heterocyclic ring. 

23. A compound as claimed in any of one of claims 1 9 to 22 wherein B-A is B-C (R B )(R 9 ). 

24. A compound as claimed in any one of the preceding claims wherein R 7 -B-A is selected from the following radicals: 





R 




wherein R10 and R11 are as defined 
in daim 1; 



(c) 




wherein R15 and R1 6 are as defined 
in daiml; 



wherein R13 to R16 are as defined in 
claim 1; 
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methyljacetamide; 
and pharmaceutical^ acceptable salts thereof. 

2a A pharmaceutical composition comprising a compound of formula (1 ) or a pharmaceutically acceptable salt thereof 
as claimed in any one of the preceding claims together with a pharmaceutically acceptable carrier. 

29. A compound of a formula (I) or a pharmaceutically acceptable salt thereof as claimed in any one of the claims 1 
to 28 for use in medicine. 

30. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed in any one of claims 1 
to 28 in the manufacture of a medicament for the treatment or prophylaxis of deep vein thrombosis (DVT) after 
surgery, major medical illness, paralysis, malignancy, prolonged immobilisation trauma, application of lower limb 
plaster casts, or fractures of the tower limbs or pelvis; recurrent DVT; DVT during pregnancy when there is a 
previous history thereof; reocclusion following thrombolytic therapy; chronic arteriaJ obstruction; peripheral vascu- 
lar disease; acute myocardial infarction; unstable angina; atrial fibrillation; thrombotic stroke; transient ischaemic 
attacks; disseminated intravascular coagulation; coagulation in extra-corporeal circuits; occlusion of arterio-venous 
shunts and blood vessel grafts (including coronary artery by-pass grafts); restenosis and occlusion following an- 
gioplasty; neurodegenerative disorders; inflammatory disorders; or scarring. 

31. A method of treating a mammal (including a human being) to cure or prevent deep vein thrombosis (DVT) after 
surgery, major medical illness, paralysis, malignancy, prolonged immobilisation trauma application of lower limb 
plaster casts, or fractures of the tower limbs or pelvis; recurrent DVT; DVT during pregnancy when there is a 
previous history thereof; reocclusion following thrombolytic therapy; chronic arterial obstruction; peripheral vascu- 
lar disease; acute myocardial infarction; unstable angina; atrial fibrillation; thrombotic stroke; transient ischaemic 
attacks; disseminated intravascular coagulation; coagulation in extra-corporeal circuits; occlusion of arterio-venous 
shunts and blood vessel grafts (including coronary artery by-pass grafts); restenosis and occlusion following an- 
gioplasty; neurodegenerative disorders; inflammatory disorders; or scarring; which comprises treating said mam- 
mal with an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed 
in any one ol claims 1 to 28. 
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5 




R12 

OR, B is a 4 to 7 membered saturated or partially saturated heterocyclic ring containing one or two heteroatoms 
io wherein at least one is a nitrogen and the other is independently selected from oxygen, sulphur and nitrogen; 

and wherein R 7 (when B is a saturated or partially saturated heterocycle) is one or more of C r C 6 aikyl or C r 
C 6 carbocyclic or C 3 -C 6 carbocyclic C r C 4 alkyl said carbocyclic containing zero, one or more double bonds 
wherein said alkyl and cyclbalkyl optionally contain one heteratom selected from oxygen, sulphur and nitrogen 
and are further optionally substituted by one or more fluoro, or C^-C^ alkyl optionally containing an oxygen in 
1S the alkyl chain or at the end of the chain; 

and phanmaceutically acceptable salts thereof. 

2. A compound as claimed in claim 1 wherein R 1 is hydrogen or methyl. 

20 

3. A compound a claimed in claims 1 or 2 wherein R 2 is hydrogen or methyl. 

4. A compound as claimed in any one of claims 1 to 3 wherein R 3 is hydrogen or methyl. 

5. A compound as claimed in any one of the preceding claims wherein R 4 is hydrogen. 

6. A compound as claimed in any one of the preceding claims wherein R 6 is hydrogen. 

7. A compound as claimed en any one of the preceding claims wherein R 6 is C 1 -C 6 alkyl, C 3 -C s carbocyclic optionally 
30 substituted by fluoro, or R 5 and R 6 together form a bridging chain containing 2 or 3 carbon atoms. 

a A compound as claimed in any one of the preceding claims wherein Y is hydrogen, chloro or bromo. 

9. A compound as claimed in any one of the preceding claims wherein W is CH or N. 

35 

10. A compound as claimed in any one of the preceding claims wherein X is CH or N. 

11. A compound as claimed in any one of the preceding claims wherein B-A-represents B-CH 2 -C(R 8 )(R 9 ) where R 8 
and R 9 are independently hydrogen. -(CH 2 ) m N(R 10 )(R 11 ), -CHgCKCH^ N(R 10 )(R 11 ), or R 8 and R 9 together form 

*o a 4 to 6 membered ring containing N(R 12 ) and m is 0, 1 and 2 except where A represents -C(R e )(R 9 )- when m is 

1 or 2. 

12. A compound as claimed in claim 11 wherein when C* is chiral, then B-CH 2 -C*(R 8 )(R*) represents the S-enantiomer. 
45 13. A compound as claimed in claim 11 or 12 wherein B is phenyl. 

14. A compound as claimed in any one of the preceding claims wherein m is 1 . 

1 5. A compound as claimed in any one of the preceding claims wherein R 1 0 and R 1 1 independently represent hydrogen, 
50 C,-C 4 alkyl optionally containing an oxygen atom in the chain, or R 10 and R 11 together with the nitrogen to which 

they are bonded form a 5 to 6 membered heterocyclic ring wherein when the ring is six membered it may optionally 
contain one oxygen or a nitrogen atom. 

16. A compound as claimed in any one of the preceding claims wherein R 12 is hydrogen or C r C 4 aikyl optionally 
55 containing an oxygen atom in the chain or at the end of the chain. 

17. Ac mpound as claimed in any one f preceding claims wherein Bis phenyl or a six m mbered aromatic heterocyclic 
ring c ntaining one nitrogen atom, wherein said phenyl or heterocyclic ring may be substituted by fluoro, chloro, 
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B-CH 2 -<R 8 )(R 9 ).CH 2 - 



B-C(R 8 )(R 9 )^H 2 -CH 2 - 



B-CH 2 -CH 2 -C(R 8 )(R 9 )- 



wherein: 



R 8 and R 9 are independently hydrogen, -(CH 2 ) m N{R 1 0)(Rii), 

-CH 2 O-(CH 2 ) 2 N(R 10 )(R 11 ), or R a and R 9 together form a 4 to 6 membered ring containing N(R 12 ); and 
m is 0,1 and 2 except where A represents -C(R 8 )(R 9 )- when m is 1 or 2; 

R 10 and R 11 are independently selected from hydrogen or C< i *C 4 alky I optionally containing an oxygen in the 
chain or at the end ot the chain; 

or R 10 and R 11 together with the nitrogen atom to which they are bonded form a 4 to 6 membered saturated 
heterocyclic ring wherein when the ring is six membered it may optionally contain one oxygen or an additional 
nitrogen atom present as N(R 12 ); 

R 12 is hydrogen or C,-C 4 alkyl optionally containing an oxygen atom in the chain or at the end of the chain; 
B is phenyl or a 5 to 6 membered aromatic heterocyclic ring containing up to two heteroatoms independently 
selected from oxygen, sulphur and nitrogen; 

R 7 (when B is phenyl or an aromatic heterocycle) is one or more ol hydrogen, Cj-Cg alkyl, perfluoro C r C 6 
alkyl, OC,-C 6 alkyl perfluoro OC r C 6 alkyl, fluoro, chloro : or any one of the lol towing Iragments: 
(CH 2 ) p -0-(CH 2 ) 2 N(R^)(Rii) where R™ and R" are as defined above, p is 0 or 1 ; 



where Q , together with the C atom to which it is joined, is a 5 or 6 membered heterocyclic ring containing one 
nitrogen atom, said heterocyclic ring being optionally substituted by C r C 4 alkyl, and q is 1 or 2; 
-(C^),-C(R 13 )(W 4 )-(CH 2 ) g -N{R 1 «)(R 1 ») where r and s are independently = 0, 1 or 2 
R 13 and R 14 are independently hydrogen or C r C 4 alkyl optionally containing one oxygen atom in the chain 
or at the end of the chain , or R 13 and R 14 together with the carbon atom to which they are bonded form a 4 
to 6 membered carbocyclic saturated ring; 

R 16 and R 16 are independently selected from hydrogen or C,-C 4 a W optionally containing an oxygen atom 
in the chain or at the end of the chain, or R 15 and R 18 together with the nitrogen atom to which they are bonded 
form a 4 to 6 membered saturated heterocyclic ring; 

or one of R 13 or R 14 and one of R 15 or R 16 together with the carbon and nitrogen atoms to which they are 
bonded form a 4 to 6 membered saturated heterocyclic ring in which case the other of R 1 3 or R 14 is hydrogen 
or C 1 -C 4 alkyl, and the others of R 15 or R 16 is hydrogen or C r C 4 alkyl optionally containing an oxygen atom 
in the chain or at the end of the chain; 

or wherein R 7 -B represents the following bicyclic fragments where R 12 is as defined above 



with the proviso that R 7 , R 8 and R 9 cannot all be hydrogen, and only one of R 7 R 8 and R 9 contains one nitrogen 
atom or, when R 8 and R 9 together form a ring, said ring contains only one nitrogen atom with the proviso that 
one of R 8 or R 9 may be the following fragment which contains two nitrogen atoms: 
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243^{dimethytamino)me^ 
acetamide; 

2-[3<hloro-5-(3-[(dimethylamino)me^ (6H)-pyrazinyl]-AA(1 H-ind l-5-y»- 

methyljacetamide; 

2-[3-((1 SH ^enzyl-2-(dimethylamino)ethyf]^ H-indol-5-ytmethyl) 
acetamide; 

2-(3-[0 S)«1 ^eruyl-2-(dimethylamino)ethyl^ 
methyl)acetamide; 

2-[3fl(2fl,S)-3-{dimethylamino)-2i^ 
thyQacetamide; 

AH(3-Methyl-1H-indol-5-yl)methyll^^ 
py raz iny IJacetam ide; 

2-[3-{[( 1 S)«1 -benzyl-2«(dimethylamino)ethy namlno}^-methyl-2-oxo-(2H)-pyrazinyf]-A/-l(6-methy1-l H-inda- 

zol-5-yl)methyl]acetamide; 

2-[3H[3-(3-azetidinyl)phenemyl]am^ 

acetamide; 

rV-[(3-methyl-1 H-indol-5-yl)methyl]-2-{6-methyl-3-{[3-(1 -methyl-3-azetidinyl)phenethyl]amino}-2-oxo-1 (2H)- 
pyrazinyljacetamide; 

2-[3{(3-{[(2-metooxyethy0amirK>]methyl}ph 
1 W-indol-5-yl)methyl]acetamid9; 
2^3-({i(2fl)-Hcyclopropylnriemyl)pyr^ 
1 H-indol-5-yl)methyl)acetamide; 

2-[3-({[(2fl)-1 -cyclopenty!pyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2W)i>yrazinyQ- A/-[(3-methyl- 1 W-indol- 
5-yl)methyl]acetamide; 

A/-[(3-methyl- 1 H-indol-5-yl)methyl]-2-[6-methyl-2-oxo-3-({[(2/?)-1 -tetrahydro-2H-pyran-4-ylpyrrolidinyl]me- 
thyl}amino)-1 (2H)-pyrazinyl]acetamide; 

/V-[(3-methy!-1 H-indol-5-yl)methyl]-2-{6-methyl-3-[{((2fl)0 -{(1 -methylcyclopropyI)methyl]pyrrolidinyl}methyl) 
amino]-2-oxo-1 (2H)-pyrazinyl)acetamide; 

2H3-({[(2fl)-H2-methoxyethylte^^ (2W)-pyra2inyQ-AK(3-m ethyl- 1 hh 

indol-5-yl)methyl)acetamide; 

AA[(3-methyM H-indol-5-yl)methyl]-2-(6-methyl-3-({[(2fl)-1 -necpentylpyrrolidinyl]methyl}amino)-2-oxo-1 (2H)- 
pyrazinyl)acetamide; 

2-[3-({[(2fl)-1 -isobutytpyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2H)-pyrazinyi]-/V-[(3-methyl-1 H-indol-5-yl) 
methyljacetamide; 

2-[3-({[(2fl)-1 -(2-methoxyethyl)pyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2/^yrazinyq- A/-[(3-methyl-1 /+ 
indol-5-yl)methylJacetamide; 

2-[3-({({2fl)-1 -cyclopentylpyrrolidinyl]methyl}amino)-6-methyl-2-oxo-1 (2H)-pyraztnyQ-AH(3-rnethyl-1 H-indol- 
5-yl)methyl]acetamide; 
2-[3-({[(2fl)-1 -(cyclopropylme^ 
1 H-indol-5-yl)methyl]acetamide; 

and pharmaceutically acceptable salts thereof. 

27. A compound as claimed in claim 26 selected from the group consisting of: 

2-[3K3-[(dimethylamino)methyQpheneth^ 
acetamide; 

2-[3-((1 S)-1 -benzyl-2-(dimethylamino)ethyl]amino-6-methyl-2-oxo-1 (2H)-pyrazinyl]-rV-(1 H-indol-5-ylmethyl) 
acetamide; 

A^(3-Methyl-1 «.inctol-5-yl)m^ 
pyrazinyljace tarn ide; 
2-[3^(3-{[(2-memoxyethy0amirK>]meto^^ 
1 H-indol-5-yl)methyl]acetamide; 
2-[3-({[(2^-1-(cyclcpropylmethyl)py^ 
1 H-indol-5-yl)methyl]acetamide; 

2-[3-<{[(2fl)-l -cyclopentytpyrrolidinyl]methyl]amino)-6-methyl-2-oxo-1 (2/^)-pyra2inyO-AK(3-methyl-1 H-indol- 
5-yl)methyI]acetamide; 

2-[3-({[(2flH -isobutylpyrrolidinyI]methyl}amino)-6-m thyl-2-oxo-1 (2H)-pyrazinyl]-rV-[(3-m thyM H-indol-5-yl) 
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radical (k) 

26. A compound as claimed in any one of the preceding claims selected from the group consisting of: 

(fl,S)-2-|3-[(2*min - -benzylethyl)amino]^-methyl-2-oxo-1 (2/^yridinyl]-AH1 H-indol-5-ylmethyl)aceta- 
mide; 
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( ) 




wherein R13 to R16 are as defined wherein R15 is hydrogen or C1-C4 alky! 

in daim 1; optionally containing oxygen in the chain 

or at the end of the chain; 




wherein R15fc hydrogen or C1-C4 alkyl F 10 2 nd , R V a ? M 

optionally containing oxygen in the chain in dalm 1 . and v is 0 or 1 ; 

or at the end of the chain; and 



(i) R 




Wherein R17 and R18 in (i). (j) and M are as defined in claims 19 to 21. 
25. A compound as claimed in claim 24 wherein radical (a) to (i) is selected from: 
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